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1. Study information  

Study title:  

Simultaneous Study of Gemcitabine-Docetaxel Combination adjuvant treatment, as 

well Biological Targeted Treatment  

Test drug/investigational product: 

Epirubicin-Fluorouracil-Cyclophosphamide(FEC)+ Docetaxel/ Gemcitabine  

Tamoxifen, Letrozole, Goserelin, Trastuzumab       

Indication studied: Adjuvant cancer therapy in early primary breast cancer patients 

where chemotherapy was indicated. 

Study design:  

This is an open-label, multicenter, randomized controlled, Phase III study comparing 

the disease free survival after randomization in patients treated  with 3 cycles of 

Epirubicin-Fluorouracil-Cyclophosphamide(FEC)-chemotherapy, followed by 3 cycles 

of Docetaxel(D)-chemotherapy versus 3 cycles of Epirubicin-Fluorouracil-

Cyclophosphamide(FEC), followed by 3 cycles of Gemcitabine- Docetaxel(DG) 

chemotherapy. All patients were required to have HER2-positive disease and 

therefore both groups received biological anti-HER2 treatment with Trastuzumab 

according to the general therapy guidelines.  

Postmenopausal patients with positive hormone receptor status of the primary tumor 

received Letrozole treatment for 5 years, after the end of chemotherapy. 

Premenopausal patients received Tamoxifen treatment. In addition to Tamoxifen, all 

patients with positive hormone receptor status of the primary tumor and under the 

age of 40 or restart of menstrual bleeding within 6 months after the completion of 

cytostatic treatment or with premenopausal hormone levels as defined below 

received Goserelin 3.6 mg subcutaneously every 4 weeks over a period of 2 years 

following chemotherapy (1, 2).  
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Sponsor:  

Prof. Dr. H. Sommer, Poliklinik und Klinik für Frauenheilkunde und Geburtshilfe 

Campus Maistraße, Maistraße 11, 80337  München, Germany. 

Protocol identification:  

EudraCT No.: 2007-001094-29 

Development phase of study: Phase III. 

Study initiation date: 10-June-2008 (first patient's first visit). 

Early termination date: The study was terminated after 793 randomized. Last 

patient's last visit on regular study was on 08.12.2016. 

Principal or Coordinating Investigator(s): The coordinating investigator ("Leiter der 

klinischen Prüfung" [LKP] according to German Drug Law) was: Prof. Dr. H. Sommer, 

Poliklinik und Klinik für Frauenheilkunde und Geburtshilfe Campus Maistraße, 

Maistraße 11, 80337  München, Germany. 

Company/Sponsor signatory: Prof. Dr. H. Sommer, Poliklinik und Klinik für 

Frauenheilkunde und Geburtshilfe Campus Maistraße, München, Maistraße 11, 

80337 Germany 

GCP Compliance Statement: This study was conducted in compliance with Good 

Clinical Practice (GCP), including the archiving of essential documents. 

Report date(s): 26.06.2019 
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2. Synopsis  

This was an open-label, multicenter randomized controlled, Phase III study 

comparing the disease free survival after randomization in patients treated with 3 

cycles of Epirubicin-Fluorouracil-Cyclophosphamide(FEC)-chemotherapy, followed 

by 3 cycles of Docetaxel(D)-chemotherapy versus 3 cycles of Epirubicin-Fluorouracil-

Cyclophosphamide(FEC), followed by 3 cycles of Gemcitabine-Docetaxel(DG)-

chemotherapy. Patients were required to have HER2-neu positive disease and 

histopathological proof of axillary lymph node metastases (pN1-3) or high risk node 

negative, defined as: pT  1c or histopathological grade  2, or age  35 or negative 

hormone receptor’, if chemotherapy was indicated, but were not allowed to have 

evidence of distant disease. Patients had to be entered into the study no later than 6 

weeks after complete resection of the primary tumor. No other antineoplastic 

treatment other than surgical treatment, the defined cytotoxic and endocrine 

treatment and radiotherapy was allowed prior to study entry and during the course of 

the study. 

After surgery, leading to R0 resection of the invasive and intraductal components of 

the primary tumor, patients were randomized to one of the following treatments: 

Randomization  

A: 3 cycles of 5-Fluorouracil 500 mg/m² i.v. body surface area and Epirubicin 

100 mg/m² i.v. and Cyclophosphamide 500 mg/m² i.v., (FEC100), each 

administered on day 1, repeated on day 22, subsequently followed by 3 

cycles of Docetaxel 75 mg/m² body surface area i.v. (D), and Gemcitabine 

1000 mg/m² i.v. (30 min infusion) (G), administered on day 1, followed by 

Gemcitabine 1000 mg/m² i.v. (30 min infusion) on day 8, repeated on day 

22 

B: 3 cycles of 5-Fluorouracil 500 mg/m² i.v. body surface area and Epirubicin 

100 mg/m² i.v. and Cyclophosphamide 500 mg/m² i.v., (FEC100), each 

administered on day 1, repeated on day 22, subsequently followed by 3 

cycles of Docetaxel 100 mg/m² body surface area i.v. (D), administered on 

day 1, repeated on day 22 
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After the end of chemotherapy all patients received biological anti-HER2 treatment 

with Trastuzumab according to the general therapy guidelines. 

Postmenopausal patients with positive hormone receptor status (≥ 10 % positively 

stained cells for estrogen and/or progesterone) of the primary tumor received 

Letrozole treatment 2,5 mg p.o. per day for 5 years, after the end of chemotherapy. 

Premenopausal patients received Tamoxifen treatment 20 mg p.o. qd. In addition to 

tamoxifen, all patients with positive hormone receptor status of the primary tumor and 

under the age of 40 or restart of menstrual bleeding within 6 months after the 

completion of cytostatic treatment or with premenopausal hormone levels as defined 

below received Goserelin 3.6 mg subcutaneously every 4 weeks over a period of 2 

years following chemotherapy.(2;3) Premenopausal endocrine status was assumed, 

if the following serum levels were met: LH < 20 mIE/ml, FSH < 20 mIE/ml and E2 > 

20 pg/ml. Endocrine therapy started after the end of chemotherapy.  

All patients with breast conserving therapy or more than 3 axillary lymph node 

metastases or in the following cases after mastectomy: 

 T3/T4-carcinoma 

 T2-carcinoma > 3 cm 

 multicentric tumor growth 

 lymphangiosis carcinomatosa or vessel involvement 

 involvement of the pectoralis fascia or a safety margin < 5 mm.(4) (5;6) 

received adjuvant radiotherapy.  
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5 Ethics 

5.1 Independent ethics committee or institutional review board 
 

The study protocol and the amendment as well as the informed consent document 

has been accepted by  German ethical boards (lead ethical board: 

Ethikkommission der Medizinischen Fakultät der Ludwig-Maximilians-Universität 

München). The ethical review board agreed to monitor the conduct of the study and 

agreed to review it periodically. The study coordinators provided all study centers 

with information about any revisions to the informed consent document or 

amendments to the protocol. Furthermore the study coordinators were responsible 

for SAE transmission to the ethical review board and report the premature or regular 

study discontinuation. 

The study sites themselves were responsible for informing the local ethical review 

board about the study to attain approval prior to patient’s inclusion. 

This study was conducted in accordance to the ethical principles stated in the most 

recent version of the Declaration of Helsinki and the applicable guidelines of the 

International Conference on Harmonization Good Clinical Practice Guideline 1998, 

whichever represents the greater protection of the individual. 

5.2 Patient information and consent 

The informed consent document was signed by the patient and the investigator 

before the patient entered the study. It explained in a patient orientated way, the risks 

and benefits of the study to the patient. The informed consent document contained, 

that the patient is aware of the risks and benefits of entering the study, and that the 

patient is free to withdraw from the study at any time. 

The investigator was responsible for checking that informed consent was obtained 

from each patient and for obtaining the appropriate signatures and dates on the 

informed consent document prior to the performance of any protocol procedures and 
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prior to the administration of any study drug. Informed consent for the SUCCESS B 

chemotherapy trial had to be obtained prior to the performance of any protocol 

procedures and prior to the administration of any study drug. Samples of the written 

information handed out to each patient and the consent form for the core study and 

the pharmacokinetic/apoptosis substudies are included in Appendix. 
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6 Investigators and study administrative structure  
 

Physicians with a specialty in medical oncology or gynecological oncology 

participated as investigators in this clinical trial. 

The names, titles, institutions and professional addresses of the investigators are 

listed in the appendix. 

If investigators were added after the trial had been approved by the Steering 

Committee, an ethical review committee or a regulatory agency, these updates were 

not considered as changes to the protocol, but rather to the Contracts for Protocol 

SUCCESS B Trial.  
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SUCCESS B  Confidential Page 20 

Clinical Study Report  EudraCT No 2007-001094-29 

 

 

7 Introduction  

Breast cancer is the most frequent malignoma of the female in all countries of the 

industrialized western hemisphere. Approximately 28 % of all malignancies in the 

countries of the European Community (EC) were attributed to neoplasms of the 

female breast. There were 73.557 deaths caused by breast cancer in the countries of 

the EC in 1990 (3). While the combination of locoregional and systemic treatment has 

early been shown to improve the prognosis of the disease considerably, (4) only     

25 % of all patients will be cured after primary therapy.  

Halsted’s demand for radical mastectomy as treatment of choice for breast cancer 

dates back to the 1880’s and was based on the understanding of breast cancer as a 

locoregional disease. This view was questioned by a series of studies between 1950 

and 1970 (5). These studies established the advantages of limited local therapy and 

finally led the way to breast conserving surgery and systemic treatment. Breast 

conserving treatment, once controversially discussed, is now an established 

alternative to modified radical mastectomy for surgically manageable breast cancer. 

Several prospective, randomized controlled trials have uniformly reported similar 

rates of distant disease free survival and overall survival after long-term follow-up (6-

11). While one of the major concerns in breast conserving treatment is the risk for 

local recurrence, the literature reports wide variation ranging from 3% to 25% (12, 

13). This risk continuously increases with time at a yearly conditional event 

probability of approximately 1% (14). This is in contrast to chest wall recurrences, 

which predominantly take place within the first 3 years after primary treatment. 

However, local recurrences after breast conserving therapy stay without major impact 

on the overall survival of these patients. 

Systemic treatment is widely accepted as adjuvant, integral part of primary therapy in 

patients with average to high risk for relapse according the St. Gallen risk criteria 

(15):  
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Table 1 St. Gallen Risk Criteria 2007 (16) 

 

According to this risk assessment, all breast cancer patients should receive adjuvant 

systemic treatment, except those, who meet all of the following favorable risk  

criteria (12):  

 

 no axillary lymph node metastases 

 age ≥ 35 years 

 endocrine-responsive disease 

 tumor ≤ 2 cm 

 histopathological grading G1 

 no HER2-neu overexpression 

 no vascular space invasion. 

 

In all other patients, systemic treatment, either primarily systemic or adjuvant should 

be considered. 

Treatment options should be considered and decided upon in the context of case 

management meetings, which should include: 

 Weekly multidisciplinary case management meetings dealing with  

o diagnosis (surgeons, radiologists and pathologists) 
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o further case management (surgeons, radiologists, pathologists, 

oncologists) 

o advanced breast cancer management 

 San Antonio Database (Adjuvant Online) estimate support for decision making 

 National guideline conformity assurance 

 Daily counselling clinics to support decision making for the relevant patients 

 

Within this protocol, patients were treated according to the relevant national and 

international guidelines. 

 

7.1 Chemotherapy in breast cancer 

Present data indicate that only women with node-negative breast cancers < 2 cm in 

diameter and histopathological grade 1 (pT1, pN0, G1) have similar survival 

likelihood as age-matched women without breast cancer (17). Therefore, women in 

this subgroup should only receive chemotherapy in the setting of a controlled clinical 

trial with carefully informed consent. 

The cyclophosphamide, methotrexate, and fluorouracil (CMF) regimen was among 

the first multiagent regimens to show disease-free survival and overall survival 

benefits in patients with a more advanced stage of disease (18, 19). CMF still 

represents the adequate standard of care for patients with low risk disease (15); for 

elderly patients and for those patients who have pre-existing cardiac dysfunction or 

hypertension, the nonanthracycline regimen CMF may be preferable (20). However, 

for patients with an increased risk for recurrence, several randomized studies and the 

2000 Oxford overview confirms that anthracycline-based multiagent chemotherapy 

offers a significant survival benefit compared with CMF (21-25). The meta-analysis of 

the Early Breast Cancer Trialists’ Collaborative Group 1998 estimates a recurrence 

free survival benefit of 3.2% and an overall survival benefit of 2.7 % for anthracycline-

based multi agent chemotherapy compared to CMF (23). 

Anthracycline-based chemotherapy therefore can be assumed as the minimum 

standard in treating breast cancer patients who need cytostatic treatment. 

Unfortunately, there is no national or international consensus on which regimen is 
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preferable. Currently, there are two regimen internationally accepted as standard for 

anthracycline based chemotherapy: the Canadian FEC120 ‘Levine’ regimen (22) and 

the French FEC100 ‘Bonneterre’ regimen. 

The results published by Levine et al. showed clear superiority of FEC chemotherapy 

over CMF in terms of both disease-free and overall survival. The 5-year recurrence-

free survival rates were 63 % in the patient group treated with FEC and 53 % in the 

patient group treated with CMF (p= .009). The corresponding 5-year actuarial survival 

rate were 70% and 77%, respectively (p= .03). However, it should be noted, that the 

rate of hospitalization for febrile neutropenia was significantly higher in the FEC 

group (8.5 %, compared to 1,1% in the CMF group). None of the febrile neutropenic 

episodes was fatal. There was no case of congestive heart failure noted in the FEC 

group. Five patients in the FEC group experienced acute leukemia. In general, 

patients who received FEC had more acute toxicity than CMF patients. 42 % of the 

FEC patients had grade 2 or more vomiting compared with only 18 % of CMF 

patients (p = .0001). Similar differences were seen for nausea and stomatitis. For 

FEC patients, the median nadir of the white blood cell count was 1.0*109/l, compared 

to 1.7*109/l in the CMF group (22). 

The French Bonneterre FEC100 regimen (5-FU 500mg/m², Epirubicin 100mg/m², 

Cyclophosphamide 500mg/m², all i.v. q3s) is even more popular and has proofed to 

be significantly superior to the FEC50 regimen (26, 27). The 10-year DFS was 45.3% 

in FEC 50 and 50.7% in FEC 100, with a relative risk (RR) reduction of 24% 

(Wilcoxon, p=.03). The 10-year OS was 50% and 54.8%, respectively, with a RR 

reduction of 29% (Wilcoxon, p=.03). In the multivariate analysis including patients 

and tumor characteristics, FEC 100 remained significantly superior to FEC 50 for 

both DFS (p=.08) and OS (p=.04). In the FEC 50 arm, long-term side effects (not 

related to treatment) were: myocardial infarction, and acute lymphoblastic leukemia; 

in FEC 100: 3 congestive heart failures and 1 acute myeloblastic leukemia FAB 4 

(probably related to chemotherapy). Overall, the 10-year DFS/EFS was 44.5% and 

49.3%, respectively (Wilcoxon, p=.06). This regimen lacks a direct comparison to the 

classical CMF-regimen, but also meets the standard criteria of a multi-agent 

anthracycline regimen, containing at least 30mg/m² epirubicin per week. It appears 

most unlikely that the Bonneterre FEC100 regimen is inferior to the FEC120 regimen, 
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despite the fact that there is no data on a direct comparison available. Therefore, the 

Bonneterre FEC100 regimen is widely accepted as alternative anthracycline 

standard. 

Further dose escalations of anthracyclines and of cyclophosphamide beyond the 

already intense dose have so far not proven superior in large randomized controlled 

trials (28-30). 

Epirubicin had been chosen as anthracycline component of the standard and 

experimental therapy regimen for the following reasons: 

 Epirubicin (4'-epidoxorubicin) is an antineoplastic agent derived from 

doxorubicin. The compounds differ in the configuration of the hydroxyl group at 

the 4' position. Epirubicin, like doxorubicin, exerts its antitumor effects by 

interference with the synthesis and function of DNA and is most active during 

the S phase of the cell cycle. The overall activity of epirubicin appears to be 

comparable with that of doxorubicin,(31) while toxicity is more frequent and 

more pronounced in patients receiving doxorubicin instead of epirubicin (32). 

 Epirubicin has been successfully used in the Bonneterre regime(22)  

 Epirubicin is used more widely in countries of the European Union, particularly 

in Germany. Epirubicin based regimens are the corner stone for 

recommendations of the Gravenbruch and St. Gallen consensus 

recommendations (16).  

 To evaluate the potential benefit of using gemcitabine in addition to docetaxel, 

it seemed important and appropriate to use the same anthracycline in the 

experimental treatment arm as in the standard arm. 

 

According to today’s standards, we also added a Taxane-based treatment period 

sequential to the Epirubicin-based treatment period. Since about 1995, there is 

increasing evidence that the taxanes are among the most promising new 

chemotherapy agents for the treatment of breast cancer (33). While the majority of 

data on the efficacy of these agents have been generated with the agent paclitaxel, 

there now was also sufficient data available on the efficacy of docetaxel containing 
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regimen as new possible standard of care, in order to justify the initiation of this 

phase III trial. 

Subsequently, several phase III studies have been conducted, comparing therapeutic 

efficacy and toxicity of docetaxel with that of anthracyclines. In a recently published 

study of the 303 Study Group, patients were randomized to receive an intravenous 

infusion of docetaxel 100 mg/m² or doxorubicin 75 mg/m² every 3 weeks for a 

maximum of seven treatment cycles (34). 326 patients were followed for a median of 

23 months. Overall, docetaxel produced a significantly higher rate of objective 

response than did doxorubicin (47.8% v 33.3%; P=.008). Docetaxel was also 

significantly more active than doxorubicin in patients with negative prognostic factors, 

such as visceral metastases (objective response, 46% v 29%) and resistance to prior 

chemotherapy (47% v 25%). Median time to progression was 26 weeks in the 

docetaxel group, compared to 21 weeks in the doxorubicin group (difference not 

significant). However, median overall survival was similar in the two groups 

(docetaxel, 15 months; doxorubicin, 14 months). Febrile neutropenia occurred more 

frequently in the doxorubicin group (12.3 %, compared to 5.7 % in the docetaxel 

group). 

At the 1999 ASCO meeting, Nabholtz et al. presented a pivotal randomized phase III 

study of doxorubicin plus docetaxel (50/75) versus doxorubicin plus 

cyclophosphamide (60/600) as first-line chemotherapy for 429 patients with 

metastatic breast cancer, doxorubicin/docetaxel emerged as the more effective 

regimen. The response rate in patients with doxorubicin plus docetaxel was 60 % 

compared to 47 % in patients with doxorubicin plus cyclophosphamide (35, 36).  

In another phase III study by this author, docetaxel was compared with mitomycin 

plus vinblastine (MV) in patients with metastatic breast cancer (MBC) progressing 

despite previous anthracycline-containing chemotherapy. 392 patients were 

randomized to receive either docetaxel 100 mg/m2 intravenously (i.v.) every 3 weeks 

or mitomycin 12 mg/m2 i.v. every 6 weeks plus vinblastine 6 mg/m2 i.v. every 3 

weeks. Median time to progression and overall survival were significantly longer with 

docetaxel than MV (19 vs. 1 weeks, P=.001, and 1.4 vs. 8.7 months, P=.0097, 

respectively)(37). 
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At the ASCO 2001 meeting, Bonneterre et al. presented a randomized phase II study 

to evaluate the activity of ET (75/75 mg/m2) combination versus a standard 

anthracycline based regimen (FEC 75) in first line metastatic breast cancer patients. 

In this study, out of 105 evaluable patients, the response rate was 65% in the ET-arm 

and 37% in the FEC-arm. The authors concluded that the ET activity appeared 

considerably higher than the FEC activity.(38) In another phase III study at this 

meeting, Docetaxel, Doxorubicin and Cyclophosphamide (75/50/500 mg/m2) was 

compared to FAC (500/50/500 mg/m2) d1q3wk (maximum 8 cycles) as first line 

chemotherapy for metastatic breast cancer. As depicted in the following table, this 

study confirmed superiority of docetaxel-anthracycline based regimen compared to 

anthracycline containing multi-agent chemotherapy in terms of response rates (39). 

Based on the 20- and 30-months results of the Cancer and Leukemia Group B 

(CALBG) 9344 trial, the addition of paclitaxel to the adjuvant treatment of node-

positive breast cancer has been approved in the United States, but not in Europ (30). 

In this trial, patients were prospectively randomized to receive three different doses of 

adriamycin (60 mg/m², 75 mg/m², 90 mg/m² as part of four cycles AC chemotherapy), 

followed by a randomization between nihil (AC) or subsequent therapy with 175 

mg/m² paclitaxel (ACT).  

Figure 1 CALGB 9344 prospectively randomized trial to compare 4 cycles 
of AC with 4 cycles of AC followed by Paclitaxel (30) 

 

Intergroup study 0148 (C. Henderson): 

Studiendesign

AC (mg/mAC (mg/m22))

60 x 460 x 4 nihilnihil

RandomRandom.. 75 x 475 x 4

PaclitaxelPaclitaxel

90 x 490 x 4 175 mg/m175 mg/m22 x 4x 4

(+ G(+ G--CSF)CSF)



SUCCESS B  Confidential Page 27 

Clinical Study Report  EudraCT No 2007-001094-29 

 

 

At the time of first presentation of these data, the recurrence free survival rate at 18 

months follow-up was 86 % in the AC treatment arm and 90 % in the ACT 

treatment arm (P=.0077). The overall survival rates were 95 % and 97 %, 

respectively (P=.039). No differences were seen between the patient groups with 

different doses of anthracycline. However, currently up-dated study results, 

presented by Henderson et al. at the 2000 San Antonio Breast Cancer Symposium 

and at the National Institute of Health CDC Meeting, did not maintain the same level 

of significance.  

 

Table 2 Development of study results of the CALGB 9344 by extended 
follow-up 

 ASCO 98 SNDA 99 NIH CDC 2000 

Median Follow-up (months) 21 30 52 

Number of recurrences 423 624 901 

Number of deaths 200 342 589 

Reduction of hazard ratio 
(recurrence) 

22 % 22 % 13 % 

Reduction of hazard ratio (death) 26 % 26 % 14 % 

 

Further criticisms of the CALGB trial include that it is not clear to what extent the 

duration of treatment, which was longer in the ACT treatment arm, may have 

influenced the study results. In 2003, the final analysis of the study was published, 

mostly confirming the initially indicated survival benefit (40). The hazard reductions 

from adding Paclitaxel to AC were 17% for recurrence (adjusted Wald chi(2) P 

=.0023; unadjusted Wilcoxon P =.0011) and 18% for death (adjusted P =.0064; 

unadjusted P =.0098). At 5 years, the disease-free survival (+/- SE) was 65% (+/- 1) 

and 70% (+/- 1), and overall survival was 77% (+/- 1) and 80% (+/- 1) after AC alone 

or AC plus Paclitaxel, respectively. The effects of adding paclitaxel were not 

significantly different in subsets defined by the protocol, but in an unplanned subset 

analysis, the hazard ratio of AC plus Paclitaxel versus AC alone was 0.72 (95% 

confidence interval, 0.59 to 0.86) for those with estrogen receptor-negative tumors 

and only 0.91 (95% confidence interval, 0.78 to 1.07) for patients with estrogen 
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receptor-positive tumors, almost all of whom received adjuvant Tamoxifen. The 

additional toxicity from adding four cycles of paclitaxel was generally modest. The 

authors concluded that the addition of four cycles of paclitaxel after the completion of 

a standard course of AC improves the disease-free and overall survival of patients 

with early breast cancer 

Preliminary results of the other major trial, including paclitaxel in the adjuvant 

treatment of breast cancer, the NSABP B-28 trial were presented at the ASCO 2003 

meeting.(41) 

In this study with similar design, paclitaxel 225 mg/m² q4w following four cycles of AC 

were applied instead of 175 mg/m². All patients over 50 years and those < 50 with 

ER-or PgR-positive tumors also received tamoxifen 20 mg p.o. daily for 5 years, 

starting with AC. Most frequently reported grade 3+ toxicity on AC (% of pts): day 1 

granulocytopenia: 8%, febrile neutropenia: 7%, nausea: 6%, vomiting: 5%, infection: 

3%, thromboembolic events: 2% and stomatitis: 2%. Most frequently reported grade 

3+ toxicities on T (% of pts): neurotoxicity: 19%, arthralgia/myalgia: 11%, day 1 

granulocytopenia: 4%, febrile neutropenia: 2%, infection: 2%, thromboembolic 

events: 2% and hypersensitivity reactions: 1%. While after a median follow-up of 64.6 

months, disease free survival was significantly improved in patients receiving 

paclitaxel (p=0.008), overall survival did not differ statistically between the two 

treatment arms (p=0.46). 
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7.2 Docetaxel in the Adjuvant Treatment of Primary Breast 
Cancer 

To date, there are results of two major randomized Phase III trials including docetaxel 

in the adjuvant treatment of breast cancer available. The first, more mature trial, the 

BCIRG 001 trial compared TAC (75/50/500 mg/m2 q3wk x 6) with FAC (500/50/500 

mg/m2 q3wk x 6) in node positive breast cancer. 

Figure 2 BCIRG 001 Study Design 

 

At the ASCO Annual Meeting 2002, a planned interim analysis at 33 mos median 

follow-up (range 0-49 mos) was presented. (42) 

Cox analysis for disease free survival showed a relative risk ratio for TAC/FAC of 

0.64 (0.50, 0.81; p=0.0002) and for overall survival 0.71 (0.50,1.00; p=0.049). For 

DFS, there were 119 events on TAC and 170 on FAC; 82% of patients on TAC and 

74% on FAC were alive and disease-free. However, in patients with more than 3 

metastatic axillary lymph nodes, neither disease free, nor overall survival differed 

significantly between the two study arms. Febrile neutropenia (24% vs 2%) and grade 

3/4 infection (2.8% vs 1.3%) were higher with TAC. No septic deaths occurred. Other 

grade 3/4 toxicities in > 5% of patients included nausea (9%), vomiting (7%), 

asthenia (5%) with FAC and asthenia (11%), stomatitis (7%) with TAC. Congestive 

heart failure incidence was 1.2% on TAC and 0.1% on FAC.  
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Table 3 2nd Interim Analysis of the BCIRG 001 Study(49) 

 

 

At the SABCS 2003, the second interim analysis was presented. At a median follow-

up of 55 months and 399 DFS events, a statistical boundary of 0.001 for DFS 

adjusted for nodal (N) status was defined for this analysis.(43) 

For DFS, there were 172 events on TAC and 227 on FAC: 80% and 75% of pts on 

TAC were alive and disease-free at 4 and 5 years respectively, vs.71% and 68% on 

FAC. For OS, there were 91 events on TAC and 130 on FAC: 89% and 87% of pts on 

TAC were alive at 4 and 5 years respectively, vs. 85% and 81% on FAC. HER2neu 

amplification was centrally reviewed. TAC/FAC/DFS hazard ratio was 0.61 (0.42-

0.90; p=0.0118) in HER2+ pts, and 0.76 (0.58-0.99; p=0.0380) in HER2- pts. There 

were no changes in the toxicity profile since the first interim analysis. 

 

Figure 3 Disease Free Survival of BCIRG 001 at 2nd Interim Analysis (43) 
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 Figure 4 Overall Survival of BCIRG 001 at 2nd Interim Analysis(43) 

 

The results of the first interim analysis of the other randomized Phase III trial, the 

French PACS 01 study were presented at the SABCS 2004. (44)  Pts. had localized, 

resectable, non pre-treated, unilateral breast cancer. Main inclusion criteria were: age 

< 65 years, at least one positive node, no metastasis, normal cardiac, hepatic, 

haematological and renal functions. Arm A: 6 cycles of FEC100 

(5FU/epirubicin/cyclophosphamide 500/100/500 mg/m  day 1, every 3 weeks); Arm 

B: docetaxel 100 mg/m  (day 1, every 3 weeks) replaced FEC100 for the last 3 

cycles. First chemotherapy was to be started no more than 42 days after surgery. G-

CSF was given in cases of febrile neutropenia or delay of neutrophil recovery by day 

21. Radiotherapy was mandatory after conservative surgery and tamoxifen was given 

for 5 years if tumors were positive for at least one hormone receptor (HR). To ensure 

a minimal power of 90%, the analysis was to be carried out at a median follow-up of 

60 months and, if at that time, 469 events or more have been observed. 
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Figure 5 PACS 001 Study Design 

 

Treatment was completed for 95% and 93.4% of pts in arms A and B, respectively. 

Toxicity was reported at 2003 SABCS (abstract 144). More febrile neutropenia and 

nail disorders were observed in Arm B and a more decreased and subnormal LVEF 

at the end of chemotherapy Arm A. Five cases of leukaemia (3 Arm A; 2 Arm B) were 

observed. No toxic deaths have been reported. As of 30 April 2004, 465 pts have 

experienced at least one event: 93 locoregional relapses, 324 metastasis, 38 

contralateral breast cancers, and 10 deaths as first event. A total number of 37 

second cancers and 210 deaths were registered. The 5 year efficacy results revealed 

a significant benefit for patients receiving 3 cycles of FEC100 followed by 3 cycles of 

docetaxel in terms of disease free survival (p=0.014) and overall survival (p=0.017). 
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Figure 6 Disease Free Survival of PACS 01 at 5 Years of Follow-up(44) 

 

 

Figure 7 Overall Survival of PACS 01 at 5 Years of Follow-up(44) 

 

 

The results of this study provide sufficient evidence to choose the superior treatment 

arm of the PACS01 study as control arm of this protocol. 

A recent pooled analysis of 9 available adjuvant Phase III taxane trials showed 

significant differences in favor of taxanes. Such differences were seen in DFS in the 

overall (RR: 0.86;95% CI, 0.81-0.90 [P_.00001]) and lymph node-positive population 

(RR: 0.84; 95%CI, 0.79-0.89 [P_.0001]), and in OS in the overall (RR: 0.87; 95% CI, 
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0.81-0.83 [P_.0001]) and lymph node-positive population (RR: 0.84; 95% CI, 0.77-

0.92 [P_.0001]). The absolute benefits in DFS and OS in favor of taxanes ranged 

from 3.3% to 4.6% and from 2.0% to 2.8%, respectively. The authors concluded that 

considering all the available Phase III trials, taxane-based adjuvantchemotherapy for 

early breast cancer seems to add a significant benefit.(45)  

 

Figure 8 Overall Survival in the Overall Population of pooled analysis of 
9 available adjuvant Phase III taxane trials(46) 

 

Right now, there are 8 treatment protocols evaluating the optimization of docetaxel in 

the adjuvant treatment of breast cancer with currently 14,104 patients to be 

enrolled.(46) However, no efficacy results have been demonstrated so far. Optimal 

use of anthracyclines and taxanes in early breast cancer remains a promising area of 

research, (47) as will be evaluated by this study. 
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Figure 9 Synopsis of Trials Evaluating the Role of Taxanes in the 
Adjuvant Treatment of Breast Cancer 

 

 
 

7.3 Gemcitabine in the Treatment of Breast Cancer 

Gemcitabine is an antimetabolite drug effective in breast cancer as a single agent 

and in combination with other chemotherapeutic agents. Its unique mechanisms of 

action, which involve masked DNA chain termination and several self-potentiating 

effects on DNA and RNA synthesis enzymes, result in broad and potent activity 

across many cancer types.(48) In a total of nine studies, gemcitabine monotherapy 

has reached response rates of up to 37% in the first-line setting, 26% in the second-

line setting, and 18% or better in the third-line setting. Gemcitabine is an excellent 

choice for combination therapy by its unique mechanism of action and favorable 

toxicity profile, thus limiting the risk of pretreatment-related drug resistance and 

overlapping toxicity, and by its potential for synergistic interaction with some 

combination partners as indicated in preclinical studies.(49)  

In breast cancer, as a single agent, gemcitabine yields response rates ranging from 

14%-37% as first-line therapy for advanced breast cancer and 23%-42% as salvage 

therapy. However, these were small studies with large confidence intervals around all 

the indices of benefit including response rate, response duration, and time to disease 

progression. Gemcitabine is associated with higher response rates when used in 
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combination with other agents.(48) The combination of gemcitabine and 

anthracyclines-containing double- and triple-drug combinations used to treat patients 

with early-stage and advanced breast cancer were promising, with good tolerability 

and overall response rates ranging from 33%-89% in advanced disease. (50) 

Numerous phase II clinical studies have combined gemcitabine with other active 

agents such as taxanes, vinorelbine, vindesine, cisplatin, 5-fluorouracil, as well as 

anthracyclines across various regimens and conditions of pretreatment. Most of 

these two-drug combinations have consistently demonstrated higher efficacy than 

either single agent, particularly in pretreated patients. Even higher efficacy has been 

obtained with triple-drug regimens including gemcitabine, anthracyclines (epirubicin 

or doxorubicin), and paclitaxel; these regimens have yielded overall response rates of 

58-92% as first-line treatment. (49)  

 

The taxanes are recognized as some of the most active single agents in breast 

cancer and demonstrate remarkable activity with manageable toxicity in combination 

with gemcitabine. Gemcitabine, a novel S-phase specific cytidine nucleoside 

analogue of deoxycytidine, has broad antitumor activity with significant monotherapy 

activity in breast cancer, with response rates ranging from 22% to 42%, depending 

on the pretreatment characteristics of the patients. In general, gemcitabine`s 

favorable single-agent activity and novel mechanism of action, in addition to its 

largely nonoverlapping toxicities, have facilitated its further development in 

combination with a variety of chemotherapy agents, including the taxanes. Several 

phase I and II trials have reported impressive activity for the gemcitabine/taxane 

doublet with the suggestion of synergism between these 2 classes of agents. Given 

the remarkable and durable activity reported for this doublet, subsequent phase II 

trials have focused on optimizing doses and schedules.(51) 

Initial studies evaluated a variety of gemcitabine/taxane administration schedules 

(Table nächste). (52-58) 

Early trials focused on fractionated gemcitabine schedules (days 1, 8, and 15) with 

taxane administration as a single dose. Murad et al reported the results of 29 patients 

with mostly anthracycline refractory metastatic disease who were treated with 175 
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mg/m 2 paclitaxel on day 1 followed by gemcitabine on days 1, 8, and 15 at a 1000 

mg/m2 every 28 days.(59) 

Significant thrombocytopenia (18.5%) experienced by the first 5 patients resulted in 

elimination of the day 15 gemcitabine dose with the remaining patients treated on a 

21-day schedule. Well tolerated, an overall response rate of 55% was noted, 

including 5 complete responses (CRs). Growth factor use in one third of the patients 

resulted in only a 9% rate of grade 3/4 neutropenia. The paclitaxel/gemcitabine 

combination was highly active with more than half of the patients achieving objective 

responses translating into a median survival of 12 months. However, the highest 

response rate and median survival was achieved for a gemcitabine/taxane doublet, 

utilizing the gemcitabine days 1, 8, and 15 schedule with docetaxel.(52) In this 

multicenter trial, 39 patients (33 had received prior anthracyclines) were treated with 

docetaxel 100 mg/m2 on day 1 and with gemcitabine 800 mg/m2 on day 1 and 8. 

Responses were dramatic with an overall response rate of approximately 79% with 2 

CRs, 29 partial responses (PR), and 3 with stable disease (SD). Grade 3/4 

neutropenia was universal, occurring in all enrolled patients, and with the stipulation 

that no growth factor use was permitted. Febrile neutropenia, however, was 

infrequent and evident in only 3 patients. Thrombocytopenia was also infrequent with 

only 1 patient with grade 3 thrombocytopenia and no grade 4 occurrences. The only 

remarkable grade 3/4 nonhematologic toxicity, occurring in 13 patients, was asthenia.  

Vici et al evaluated higher doses of gemcitabine at 1500 mg/m2 with paclitaxel at 150 

mg/m2 on days 1 and 15 at 28-day intervals. (53) All 20 patients evaluable for 

efficacy had received prior anthracyclines. Overall response rate was 45% with 10% 

CRs. As a result of mandated growth factor support on days 7-9 and 20-22, only 11% 

of the patients demonstrated grade 3/4 neutropenia. Median time to progression 

(TTP) was 8 months. At least 5 additional phase II trials have reported significant 

activity evident for the gemcitabine/taxane doublet, each exploring a gemcitabine 

schedule of days 1 and 8 in patients with previously treated MBC. Both Fountzilas et 

al and Schneeweiss et al used lower doses of gemcitabine at 1000 mg/m2 on days 1 

and 8, with docetaxel 75 mg/m 2 on day 1 only. (54, 55) In the first trial, despite all 

patients being notably anthracycline resistant, median survival surpassed 1 year. 

Only 19 of 29 enrolled patients were evaluable for efficacy at the time Schneeweiss 
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reported results with a noted response rate of 47% with 5 CRs. In both trials, grade 

3/4 neutropenia occurred in nearly 50% of the patients with nonhematologic toxicity 

consisting primarily of asthenia and fatigue. (58) Mucositis was the most frequent 

nonhematologic toxicity with this schedule.  

A suggestion of synergism between gemcitabine and taxanes has been evident in at 

least 2 studies. A day-8 docetaxel schedule with gemcitabine 900 mg/m2 given on 

days 1 and 8 was administered to 52 patients with anthracycline-pretreated breast 

cancer, half of whom had also previously been treated with a prior taxane-based 

regimen. (56) Growth factor used on days 9-16 resulted in only 29% grade 3/4 

neutropenia. The overall response rate was 54%, which is surprising, particularly in 

the light of the fact that just over 50% of enrolled patients had been exposed to prior 

taxane therapy. Eleven of 25 patients (44%) previously treated with taxane-based 

regimen demonstrated 1 CR and 10 PRs to the gemcitabine/taxane doublet. 

Furthermore, 4 of these 11 responders had progressed while being actively treated 

with the taxane and in 3 of these 4 responders, docetaxel was the front-line taxane 

administered. Grade 3/4 thrombocytopenia was evident in 21%, reflecting the 

extensively pretreated patient characteristics. Another study of Alexopoulos et al 

possessed an entirely unique design. Thirty-six patients with anthracycline-resistant 

MBC demonstrated either stable (n = 22) or progressive (n = 14) disease after 4-6 

cycles of single-agent docetaxel. (57) They went on to continue treatment with 

docetaxel 100 mg/m2 every 21 days to which gemcitabine was added at 900 mg/m2 

on days 1 and 8. There were 3 CRs and 23 PRs among these 36 patients, for an 

overall response rate of 72%. Of the 14 patients who demonstrated progression to 

single-agent docetaxel, 9 responded to the combination, as did 17 of the 22 patients 

with SD. The gemcitabine/docetaxel doublet provided additional benefit over single-

agent docetaxel, although no toxicity data were available. The remarkable responses 

evident in the gemcitabine/docetaxel doublet, despite previous taxane exposure, 

imply that noteworthy synergism exists between these 2 agents. Collectively, these 

studies demonstrate that the gemcitabine/taxane doublet may serve as a potent 

regimen, particularly following anthracycline and/or taxane pretreatment. Irrespective 

of the schedule used, response rates for the gemcitabine/taxane doublet have 

ranged from 36% to 79%, depending on the pretreatment characteristics of the 
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patients. As a final point, although preclinical data are inconclusive with regards to 

the synergism evident between taxanes and gemcitabine, they clearly support the 

use of this combination, serving as an impetus to further evaluate this doublet in 

future phase III trials. (51)  

Table 4 Phase II Studies of Gemcitabine and Taxanes in Patients with 
Pretreated Metastatic Breast Cancer 

 
 

As first-line treatment in patients with MBC, the gemcitabine/taxane doublet has 

generally reported high response rates. (60-62)With paclitaxel at 175 mg/m2 and 

gemcitabine 1200 mg/m 2 on a days 1 and 8, Genot et al reported outcomes for 40 

patients.(67) Two CRs and 13 PRs for an overall response rate of 42% was noted 

with 76 events of grade 3/4 granulocytopenia. Median TTP was nearly 8 months. 

Employing the identical regimen, Delfino et al reported a 14% CR rate with an overall 

response rate of 55%.(60) Only 14% of patients demonstrated grade 3/4 leukopenia. 

Regardless of the pretreatment characteristics of patients, the paclitaxel/gemcitabine 

combination resulted in manageable myelosuppression. A first-line treatment of 

docetaxel 35 mg/m2 given on days 1, 8, and 15 in combination with gemcitabine is 

underway.(62) Preliminary results for 8 of a goal of 50 patients demonstrate an 

impressively high response rate of 75%, a figure reminiscent of the 79% response 

rate noted for standard day 1 full dose docetaxel in the trial by Laufman and 
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colleagues. Although less hematologic toxicity is expected than was noted in that 

trial, no toxicity data were available at the time of this preliminary report. 

An alternative option, which is followed frequently in the palliative setting, is the 

gemcitabine-taxane combination in a biweekly schedule (Fehler! Verweisquelle 

konnte nicht gefunden werden.), (63-67) which is, however, not suitable for this 

study. Since in the SUCCESS B-Study, the question, whether the addition of 

gemcitabine to docetaxel leads to an optimized taxane efficacy in the adjuvant 

settings, needed to be addressed in a clear concept, differences in the scheduling 

between the control and the study arm were not be allowed. 

Table 5 Phase II Studies of Gemcitabine and Taxanes in Patients 
Metastatic Breast Cancer as Biweekly Treatment 

 

Because of numerous phase II trials demonstrating efficacy of gemcitabine/taxane 

combinations as either a first- or second-line treatment of MBC, a phase III 

randomized trial was undertaken to evaluate the specific question of added benefit of 

gemcitabine to paclitaxel, an agent approved for monotherapy as first-line treatment 

of MBC. 

An interim analysis of this large, global phase III study, presented at the ASCO 2003 

Annual Meeting, demonstrated that first-line treatment with gemcitabine/paclitaxel is 

more efficacious than paclitaxel alone. (68)  This study compared Gemcitabine and 

Paclitaxel with T in 529 pts with MBC previously treated with an anthracycline, but no 

prior chemotherapy for MBC. Objectives were overall survival (OS), progression-free 

survival (PFS), overall response rate (ORR), QoL, palliation of pain, toxicity, and time 

to progressive disease (TTP; primary interim analysis objective). Patients with 
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histologically confirmed, measurable metastatic breast cancer with prior 

adjuvant/neoadjuvant anthracyclines (or non-anthracyclines if clinically 

contraindicated) and Karnosfyk Prognostic Score >70 were randomized to 

Gemcitabine and Paclitaxel (G 1250 mg/m2 d1,8; T 175 mg/m2 d1) or Paclitaxel (175 

mg/m2 d1) q21d until progressive disease. Between 8/99 and 4/02, 529 pts were 

randomized (267 Gemcitabine and Paclitaxel and 262 Paclitaxel) at 98 sites. Median 

age was 53 yrs. Arms were balanced; >70% had visceral metastases, 75% had >2 

sites of metastatic disease, one-third had receptor-positive disease, and 96% had 

prior anthracyclines. Median cycles given were 6 for Gemcitabine and Paclitaxel and 

5 for Paclitaxel. Median TTP was 5.4 mos (95% CI, 4.6-6.1 mos) for Gemcitabine and 

Paclitaxel and 3.5 mos (95% CI, 2.9-4.0 mos) for Paclitaxel (p=0.0013). The Hazard 

ratio was 0.734 (95% CI, 0.607-0.889; p=0.0015) with an increased probability of 

~50% for Gemcitabine and Paclitaxel of being progression-free at 6 mos. PFS was 

significantly better with Gemcitabine and Paclitaxel (p=0.0021). ORR was 39.3% 

(95% CI, 33.5%-45.2%) for Gemcitabine and Paclitaxel and 25.6% (95% CI, 20.3%-

30.9%) for Paclitaxel (p=0.0007). Gemcitabine and Paclitaxel had numerical 

improvement in analgesic level, pain relief, and global QoL (p=NS). CTC grade 4 

hematologic toxicity was more pronounced with Gemcitabine and Paclitaxel vs 

Paclitaxel (17.2% vs 6.6% neutropenia, 1.1% vs 0.4% anemia, 0.4% vs 0% 

thrombocytopenia, 0.4% vs 0% F/N). Non-hematologic toxicity was manageable in 

both arms. There was 1 toxic death per arm. Conclusions: Gemcitabine and 

Paclitaxel demonstrated significant efficacy advantages over Paclitaxel in pts with 

MBC. Toxicity was manageable and expected.(68) 

At the ASCO 2005 Annual Meeting in Orlando, USA, Chan et al. reported the results 

of a prsopectiven phase III study comparing Gemcitabine-Docetaxel with 

Capecitabine-Docetaxel as first- or second-line treatment in metastatic breast cancer 

patients pretreated with an anthracycline. Primary objective was progression-free 

survival (PFS); secondary objectives were overall response rate (ORR), time to 

treatment failure (TtTF), overall survival (OS), toxicity, and quality of life (QOL). 305 

patients with histologically confirmed metastic breast cancer who relapsed after an 

anthracycline-based regimen either in neoadjuvant or first-line metastatic disease 

were randomized to Gemcitabine-Docetaxel (G 1000 mg/m2 d1,8; D 75 mg/m2 d1) or 
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Capecitabine-Docetaxel (C 2500 mg/m2 d1-14; D 75 mg/m2 d1) q21 days; 

neoadjuvant pretreatment with taxanes was allowed if completed >6 months before 

entry.   

17% of the patients received prior taxane; 34% received prior chemotherapy for 

metastatic disease. At time of analysis, 287 pts were evaluable for safety and 229 for 

response. On Gemcitabine-Docetaxel arm, pts received 754 cycles; 642 cycles were 

given on Capecitabine-Docetaxel arm. ORR was 27% (95% CI, 18.4%-34.7%) for 

Gemcitabine-Docetaxel, and 31% (95% CI, 22.6%-39.5%) for Capecitabine-

Docetaxel (p=.4537).  

CTC grade 3/4 hematologic toxicity was similar in both arms, but febrile neutropenia 

was higher in Capecitabine-Docetaxel arm (12% vs 7%).  

Figure 10 Study Design of a European phase III study GD vs. CD 

  

 

Nonhematologic toxicity was low in both arms, but diarrhea (17% vs 7%), mucositis 

(16% vs 4%), and hand-foot syndrome (24% vs 0%) were more pronounced in 

Capecitabine-Docetaxel arm. More serious adverse events occurred in Capecitabine-

Docetaxel arm (36% vs 28%), causing discontinuation in 27% (Capecitabine-

Docetaxel arm) and 14% (Gemcitabine-Docetaxel arm) of pts. There were 2 toxic 

deaths, both in Capecitabine-Docetaxel arm.  

The authors concluded that Gemcitabine-Docetaxel demonstrated similar efficacy to 

Capecitabine-Docetaxel in pts with MBC. Nonhematologic toxicity was higher in the 

Capecitabine-Docetaxel arm. 
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The available data on the combination of gemcitabine and taxanes justify the use of 

this combination as experimental treatment in this study for the following reasons: 

 Gemcitabine is highly effective in breast cancer 

 Gemcitabine and docetaxel might develop synergistic efficacy 

 Toxicity profiles of the two substances combine favorably 

7.4 Endocrine therapy in breast cancer  

Updated results have demonstrated a remarkable risk/benefit ratio for endocrine 

therapeutic agents in general. It is therefore essential that patients with high risk for 

recurrence (i.e. all patients recruited into this study) should receive optimal endocrine 

therapy in case of positive hormone receptor status (≥ 10 % positively stained cells 

for estrogen and/or progesterone) of the primary tumor. 

Tamoxifen, a first generation selective estrogen receptor modulator, has been 

studied most extensively. The cellular actions of tamoxifen are not completely 

understood, but it appears that the drug's antiproliferative effects are mediated 

primarily by inhibition of the activities of estrogen through binding to estrogen 

receptors. Disease-free and overall survival rates have been increased in 

postmenopausal women with ER-positive tumors when tamoxifen has been used as 

adjuvant therapy (irrespective of nodal status). In premenopausal women, adjuvant 

therapy with tamoxifen has been associated with prolongation of disease-free 

survival, while its impact on survival is strongly assumed. 

(69) 

However, it has also conclusively been shown that the benefit of tamoxifen does not 

accrue to those with estrogen receptor negative primary tumors. Other selective 

estrogen receptor modulators, such as raloxifen, have not been studied sufficiently to 

proof comparable efficacy as tamoxifen and therefore will not be used in this study. 

The development of third-generation aromatase inhibitors led to a significant advance 

in the treatment of metastatic breast cancer. (70) 

Aromatase agents result in a total blockade of the peripheral aromatization of 

androgens in muscle, fat, skin and breast, required for estrogen synthesis. Therefore, 
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estrogen levels in postmenopausal women are suppressed to approximately 1-10% 

of pretreatment levels. Whereas in metastatic breast cancer, aromatase agents are 

established as either first- or second-line therapy for postmenopausal women, only 

preliminary data for the adjuvant setting are available. In the ATAC trial, comparing 

five years of tamoxifen versus five years of anastrozole versus five years of both 

agents in combination, 9366 postmenopausal with positive or unknown hormone 

receptor status were accrued. A recent update of the efficacy analysis after a median 

follow-up of 47 months confirmed anastrozole to be superior to tamoxifen in all major 

efficacy endpoints. DFS estimates were 86.9 % and 84.5 % for anastrozole and 

tamoxifen, respectively. In the subgroup of hormone receptor positive patients, the 

benefit for anastrozole was even more apparent (89.0 % vs. 86.1 %). The 

combination arm showed no significant difference to tamoxifen alone. (71) 

In the final analysis, presented at the SABCS 2004 meeting, despite the robust 

benefit for disease free survival, no significant difference in overall survival for the 

anastrozole group could be demonstrated. After 68 months of follow-up the hazard 

ratio for overall survival was 0,97 (p=0.7).(72) 

Figure 11 Disease Free Survival of the ATAC Trial (73) 

 
 

The Breast International Group (BIG) 1–98 trial is another important study that should 

resolve the issue of when and how aromatase inhibitors should be used in relation to 

tamoxifen. Briefly, 5 years of letrozole or Tamoxifen monotherapy will be compared 

with each other, as well as with two sequential treatment regimens (letrozole 2 years 
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then tamoxifen 3 years or tamoxifen 2 years then letrozole 3 years).Results of the 

primary core analysis of BIG 1–98 were unavailable and, therefore, not included in 

the 2005 ASCO guidelines. The 2005 and 2007 St. Gallen international guidelines 

and the updated NCCN guidelines, however, have acknowledged the first results 

from the monotherapy groups in the BIG 1–98 trial, including the improvement in 

diseasefree survival and the significant improvement in distant disease- free survival 

observed for letrozole compared with tamoxifen. 

Figure 12 Disease Free Survival of the BIG 1-98 Trial 

 

 
 

For receptor-positive, premenopausal women ovarian ablation by surgical means (i.e. 

laparoscopic oophorectomy) or by pelvic irradiation as one-time treatment offers a 

reduction in the annual odds of death of 24 %, (74) which is comparable to the 

results of multi-agent chemotherapy. (75) However, there are concerns about its 

permanence leading to indefinite loss of childbearing, and the potential of long-lasting 

adverse effects on heart and bone. For this reason, goserelin has been tested 

extensively as a component of adjuvant therapy for breast cancer. (69, 70) 
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Goserelin is a gonadotropin-releasing hormone (GnRH) agonist. Continuous pituitary 

stimulation by GnRH, normally under pulsatile control, leads to an eventual 

downregulation of LH and FSH secretion with subsequent diminution of androgen 

levels. Even though there are no definite results available to answer the question, 

whether the addition of gosererelin to chemotherapy and tamoxifen provides 

adequate benefit, an update of the results by Davidson et al. suggests that the 

effects of adjuvant tamoxifen may be greater among women who have had cessation 

of ovarian function as a result of either chemotherapy alone or chemotherapy plus 

goserelin.(76)  In this study, enrolling 1,537 patients, premenopausal patients were 

randomized to six cycles of FAC-chemotherapy, FAC + goserelin and FAC + 

goserelin and tamoxifen. The overall survival rate for the three groups was 77 %, 78 

% and 80 %, respectively. In an update, presented at the 2003 ASCO Annual 

Meeting, exploratory retrospective subset analysis showed a trend towards a benefit 

with the addition of goserelin after FAC for women <40 yr, women with 

premenopausal estradiol level after FAC, or those not amenorrheic after FAC. (77) 

In the Zoladex Early Breast Cancer Research Association Trial (ZEBRA) there was 

no significant difference in outcome after the first 2.5 years of follow-up among 

goserelin treated patients who continued to be amenorrheic and those whose 

menses returned. (78) This raises the possibility that a period of transient 

amenorrhea is sufficient to improve the survival of premenopausal women with 

hormone receptor positive tumors.(79)  

Based on the evidence summarized above, in this study, postmenopausal patients 

with positive hormone receptor status of the primary tumor received letrozole 2,5 mg 

p.o. per day for 5 years after the end of chemotherapy. In addition to tamoxifen, all 

patients with positive hormone receptor status of the primary tumor and under the 

age of 40 or restart of menstrual bleeding within 6 months after the completion of 

cytostatic treatment or with premenopausal hormone levels as defined below 

received goserelin 3.6 mg subcutaneously every 4 weeks over a period of 2 

years.(79, 80) Premenopausal endocrine status will be assumed, if the following 

serum levels are met: LH < 20 mIE/ml, FSH < 20 mIE/ml and E2 > 20 pg/ml. 

Endocrine therapy will start after the end of chemotherapy. Patients, who meet the 
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above named criteria for premenopausal status will stay on Tamoxifen treatment for a 

total of 5 years and will not switch to anastrozole. 

7.5 Trastuzumab in the adjuvant treatment of  breast cancer 

Growth factors and their receptors are known to play critical roles in cell 

development, growth, and differentiation. (81) Many receptors possess intrinsic 

tyrosine kinase activity that is activated upon interaction of the receptor with its 

cognate ligand. The human epidermal growth factor receptor-2 (HER2) is coded by a 

proto-oncogene mapped to chromosome 17q21.(82) The HER2 gene has homology 

with the rodent gene neu, and is also referred to as HER2/neu or c-erbB-2. The 

HER2 gene encodes a 185 kD transmembrane glycoprotein (p185HER2) with 

tyrosine kinase activity. An overexpression of the HER2 receptor (about 10- to 100-

fold compared to normal cells) is observed in a number of primary tumors, suggesting 

that the overexpression of this growth factor receptor may contribute to 

transformation and tumorigenesis. In most cases, HER2 protein overexpression is 

thought to result from gene amplification.(83-86) Approximately 25% to 30% of 

patients with breast and ovarian cancers overexpress HER2. (87) Similar correlations 

may exist for other epithelial tumors (lung adenocarcinoma, gastric cancers etc.). 

Several lines of evidence support a direct role for p185HER2 expression in the 

pathogenesis and poor clinical course of human tumors. First, mutation of the rat neu 

proto-oncogene is associated with the induction of neuroblastomas.  (88, 89) 

Second, when the gene is transfected into mouse fibroblast cells (NIH-3T3) it causes 

transformation, and the resulting cells are tumorigenic in the nude mouse. (90, 91) 

Studies using a non-mutated, human HER2 gene have demonstrated that NIH-3T3 

cell transformation efficiency, as well as tumorgenicity in the nude mouse, are directly 

related to the level of HER2 gene expression. (92) 

Additionally, studies utilizing the mutated rat neu gene to develop transgenic mice 

have revealed that animals expressing high levels of the mutated neu transgene (93) 

as well as normal neu (94) develop breast cancer. Finally, specific antibodies to the 

extracellular domain of the membrane-based protein encoded by the neu gene or the 

human HER2 gene inhibit the growth of tumors that overexpress the gene. (95-97) 

These data are consistent with a direct role for the HER2 proto-oncogene in both 
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malignant transformation and enhanced tumor genicity, and indicate a potential 

target for cancer therapy. 

The role of HER2/neu overexpression as independent prognostic factor by means of 

time to disease relapse and overall survival in women with breast cancer was 

described for the first time by Slamon et al.in 1987. In the meantime, the prognostic 

importance of HER2/neu overexpression has been confirmed in several 

analyses.(98-100) However, the independence of this factor may be varying in 

different groups and stages of the disease, and currently remains a point of 

discussion. (101) The same holds for the predictive value of HER2 overexpression, 

i.e. its influence on the probability of therapy success. (101-110) 

To improve the course of patients with HER2 overexpressing breast cancer by 

antagonizing the abnormal function of overexpressed HER2, murine monoclonal 

antibodies (muMAbs) were produced against the extracellular domain of the HER2 

receptor to inhibit the proliferation of human tumor cells overexpressing p185HER2. 

The most encouraging results were obtained with muMAb 4D5, which produced 

significant antiproliferative effects in vitro against human breast cell lines that 

overexpress the HER2 receptor. (111) MuMAb 4D5 has no effect on cell lines that do 

not overexpress the receptor. (112) 

Preclinical in vivo studies with muMAb 4D5 were conducted using both human breast 

and ovarian cancer heterotransplants from surgical excised human tumor specimens. 

The tumors were characterized to determine which had amplification/overexpression 

of the HER2 gene/protein. Results of these studies again established a clear 

antiproliferative effect against those human tumors characterized by overexpression 

of the HER2 receptor. No effect was seen on tumor xenografts that did not 

overexpress the receptor.  

The clinical use of therapeutic murine monoclonal antibodies is usually limited 

because they are immunogenic and the development of neutralising human anti-

murine antibodies often precludes repeated administration in patients. To avoid this 

probable limitation with muMAb 4D5 during clinical use, a humanised chimeric 

monoclonal antibody containing the hypervariable antigen-binding portions of muMAb 

4D5 and a human immunoglobulin variable region framework was constructed.  
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(113)The resulting recombinant humanised anti-HER2 monoclonal antibody was 

trastuzumab (rhuMAbHER2), which is 95% human and 5% murine. (113)  

Data from four open-label single agent clinical trials (335 patients) and one 

randomized, controlled clinical trial in combination with chemotherapy support the 

use of trastuzumab in patients with metastatic breast cancer who have tumors that 

overexpress HER2. 

Trastuzumab was studied as a single agent in four multicenter, open-label, 

single-arm clinical trials. The largest study recruited 222 patients with HER2 

overexpressing metastatic breast cancer who had relapsed following one or two prior 

chemotherapy regimens for metastatic disease. (114) Patients were treated with 

2 mg/kg trastuzumab IV weekly. Patients had extensive prior therapy: 68% had prior 

adjuvant chemotherapy, 32% had one and 68% had two previous chemotherapy 

regimens for metastatic disease, and 26% had prior myeloablative treatment with 

hematopoietic rescue. The overall response rate (CR + PR) in the patients treated 

with trastuzumab, as determined by an independent Response Evaluation Committee 

(REC), was 16%, with a 4% complete response and a 12% partial response rate. 

The median duration of response as determined by the REC was 9.1 months (range 

1.6 to >26 months). Among all treated patients, the median time to disease 

progression was 3.1 months (range 0 to >28 months). The median survival for all 

enrolled patients was 13 months (range 0.5 to >30 months). At 5.8 months, 24% of 

treated patients were free of progression. Quality of life in terms of ‘global quality of 

live’ and ‘social function’, meassured by the EORTC QLQ-C30, was significantly 

improved during treatment; no change was seen in physical or role function and in 

fatigue. (115) 

A further study evaluated the effect of trastuzumab as a single agent in 113 patients 

with HER2 overexpressing metastatic breast cancer with no prior chemotherapy for 

metastatic disease. Patients were treated with 2 mg/kg trastuzumab IV weekly or 

4 mg/kg IV weekly until progression. The overall response rate (CR + PR) was 24% 

for patients treated with 2 mg/kg and 22% for patients treated with 4 mg/ kg. (116) 

The most comprehensive data originate from a prospective randomized trial 

performed on 469 patients. Patients were randomly assigned to receive standard 

chemotherapy (anthracycline and cylophosphamide or paclitaxel in case 
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anthracycline-pretreatment) or standard chemotherapy plus trastuzumab. (117) The 

addition of trastuzumab to chemotherapy was associated with a longer time to 

disease progression (p<0.001), a higher rate of objective response (p<0.001), a 

lower rate of death at one year (p=0.008) longer survival (p=0.046), and a 20 percent 

reduction in the risk of death. The most important adverse event in this study was 

cardiac dysfunction, which occurred in 27 percent of the group given anthracycline, 

cyclophosphamide and trastuzumab; 8 percent of the group given an anthracycline 

and cyclophosphamide alone and 13 percent of the group with paclitaxel and 

trastuzumab. 

In the randomized trial on 469 patients, the addition of Herceptin to chemotherapy 

improved the RR in the FISH-positive subgroup (54.0% vs 30.8%; P<0.0001), but no 

such improvement was seen in the FISH-negative subgroup (38.0% vs 37.5%; 

P=NS). (118) The addition of Herceptin to chemotherapy in the FISH-positive group 

also provided a significant survival benefit (OR, 0.71; 95% CI, 0.54, 0.92; P=0.009) 

that was not detected in the FISH-negative group (OR, 1.11; 95% CI, 0.70, 1.80; 

P=NS). The group of HER2-positive patients in this study >60 years of age appeared 

to have a worse overall outcome compared with the group 60 years of age, possibly 

related to adverse baseline characteristics. (119)  However, in the group >60 years of 

age, the survival benefit seen with the addition of Herceptin to chemotherapy was 

significant (odds ratio, 0.64; 95% CI, 0.41-0.99). These data suggest that older (age 

>60 years) patients with metastatic breast cancer should be considered for first-line 

use of Herceptin plus chemotherapy. 

At the ASCO 2005 Annual Meeting in Orlando, USA, the first prospective data on the 

efficacy of trastuzumab in the adjuvant treatment of breast cancer were presented. In 

summary, the data strongly suggest a significant and clinically most relevant benefit 

in terms of disease free and overall survival, if patients with HER2-positive breast 

cancer are treated with trastuzumab for one year following chemotherapy. 

In the combined analysis of the NSABP-B31/NCCTG-N9831 studies (Doxorubicin 

and Cyclophosphamide Followed by Paclitaxel with or without Trastuzumab as 

Adjuvant Therapy for Patients with HER-2 Positive Operable Breast Cancer by 

Romond EH et al.), more than 3.300 patients were randomized between a sequential 

AC-Paclitaxel chemotherapy, followed or not by one treatment of trastuzumab. In 
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summary, the results showed that for node positive HER-2 positive breast cancer, 

trastuzumab given concurrently with paclitaxel following AC chemotherapy, reduces 

the risk of a first breast cancer event at 3 years by 52%. The relative risk reduction 

benefit was present and of similar magnitude in all subsets of patients analyzed. The 

addition of trastuzumab reduced the probability of distant recurrence by 53% at 3 

years, and the hazard of developing distant metastases appears, thus far, to 

decrease over time.  

Figure 13 Disease free survival of NSABP B-31 and N9831 separately 

 

 

Figure 14 Kaplan Meier analysis of combined analysis for DDFS 

 

 

The results at a median follow-up of 2 years also showed a statistically significant 

survival advantage with a relative risk reduction of 33%. However, the combination of 

trastuzumab and chemotherapy has a significant risk of cardiac toxicity. The authors 
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conclude that careful monitoring of cardiac function is of vital importance if 

trastuzumab is to be used in the adjuvant setting. 

The results were in essence confirmed by the HERA-Study, which was presented by 

M. Piccart-Gebhardt. The HERA-Study was a randomized three-arm multi-centre 

comparison of 1 year trastuzumab, 2 years trastuzumab or no trastuzumab in women 

with HER-2 positive primary breast cancer who have completed adjuvant 

chemotherapy. At one year median follow-up, trastuzumab given every 3 weeks for 

one year following adjuvant chemotherapy, significantly prolonged disease free 

survival and recurrence free survival for women with HER-2 positive early breast 

cancer. Trastuzumab also significantly reduced the risk of distant metastases. These 

benefits were independent of patients’ baseline characteristics (nodal status, 

hormone receptor status) and of type of adjuvant chemotherapy received.  

 

Figure 15 Kaplan Meier analysis of the HERA Study for DFS 

 

 

Overall survival was not significant between the study groups at the time of 

interimanalysis. Trastuzumab therapy was associated with a low incidence of severe 

symptomatic congestive heart failure. 
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Figure 16 Kaplan Meier analysis of the HERA Study for DDFS and OS 

 

Although trastuzumab-based regimens have improved both systemic control and 

overall survival in patients with HER2 positive breast cancer, some patients continue 

to develop tumour progression in spite of these trastuzumab-containing regimens, as 

a result of de novo or acquired resistance to the drug. 

Although the overall benefit versus risk ratio of trastuzumab is clearly a favorable 

one, further progress would be made with the use of anti-HER2 therapies, retaining 

the activity of trastuzumab but showing less cardiotoxicity.  

HER2 overexpression/amplification appears to be an important risk factor for the 

development of brain metastases. Central nervous system (CNS) progression is 

emerging as a major clinical problem in HER2 positive patients. The increased 

incidence of brain metastases on trastuzumab therapy is generally not thought to be 

the result of decreased HER2 expression in the CNS, but rather, the inability of the 

drug to penetrate the blood-brain barrier. The increased incidence of brain metastasis 

is likely a reflection on both the inherent behaviour of HER2-positive tumours, as well 

as the prolonged survival in these patients, which has allowed more CNS metastases 

to become clinically evident before death.  
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7.6 Radiotherapy  

Halsted’s demand for radical mastectomy as treatment of choice for breast cancer 

dates back to the 1880’s and was based on the understanding of breast cancer as a 

locoregional disease. This view was questioned by a series of studies between 1950 

and 1970.(120) These studies established the advantages of limited local therapy 

and finally led the way to breast conserving surgery. (76) Adjuvant radiotherapy is 

undoubtedly an integral part of the concept of breast conserving surgery. Several 

randomized trials comparing conservative surgery alone with conservative surgery 

plus radiotherapy have demonstrated an average reduction in the risk of disease 

recurrence in the breast of 84% with the use of radiotherapy. This reduction in the 

recurrence rate translates into a significant survival benefit (EBCTCG ESTRO 2006) 

At present, a group of patients who do not require radiotherapy has not been 

reproducibly identified, and radiotherapy should remain a part of breast-conserving 

therapy for invasive carcinoma. (78, 79)  

Until the late 1970’s, post mastectomy radiotherapy was routinely administered. In 

the face of increased risk of local recurrence in patients who received no adjuvant 

radiotherapy, it was assumed that optimal tumor control could be achieved by routine 

postoperative radiotherapy. The expanding knowledge about early systemic 

dissemination of tumor cells and its predominant role in overall prognosis of the 

disease changed this policy in the early 1980’s. (81) It has now been widely accepted 

for many years that postoperative radiotherapy of the chest wall after mastectomy 

should be restricted to cases with advanced stages of disease and/or with extensive 

lymphangiosis carcinomatosa and positive margins of resection. (82, 83) However, 

more recent studies have shown that the increased risk for local recurrence, which is 

associated with a more selective use of chest wall irradiation, might also lead to a 

reduced overall survival. (84) 

Beginning in the 1970’s, however, data were published showing that the increased 

incidence of local recurrence is not necessarily associated with a less favorable 

overall survival rate. (85, 86) In 1986, the results of two large, international, 

randomized, controlled trials (Stockholm Study (87) and Oslo Study (88)) provided a 

more definite and detailed understanding that, while post mastectomy irradiation 

might improve overall survival in advanced disease (> pT2 tumors), it did not do so in 
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early, locally limited breast cancer. (89) This was also confirmed in 1987 by Griem et 

al. in patients undergoing chemotherapy. In their study, 510 patients, with T1-T3 

tumors and positive nodes or tumors larger than 5 cm and negative nodes, were 

treated with mastectomy and chemotherapy. Patients were then randomized to 

receive either no further treatment or adjuvant radiotherapy. The rate of local 

recurrence in patients with chemotherapy alone was 14 % compared to 5 % in those 

who received both chemotherapy and radiotherapy. However, no significant 

difference was seen in the overall survival rate. (90, 91)  

Adjuvant radiotherapy of the chest wall following mastectomy reduces the risk of local 

recurrence in breast cancer of all stages. While this decrease may have no impact on 

the overall survival rate in early breast cancer(92), the update of the EBCTCG meta-

analysis based on >7500 patients showed a significant improvement of overall 

survival at 15 years of absolute 6.2 % in patients with <3 involve lymph nodes, and a 

borderline significant (p=0.05) survival advantage of 5.3% in patients with 1-3 

involves axillary lymph nodes  EBCTCG ESTRO 2006). In accordance to the 

interdisciplinary German S3-guideline for diagnostics and therapy of breast cancer, 

adjuvant radiotherapy after mastectomy is recommended in the following situations: 

 

in all cases if at least of the following factors is present: 

 T3/T4  

 R1-/R2-Resection  

 pN+(> 3 involved axillary lymph nodes) 

 in cases of 1-3 involved axillary lymph nodes if additional risk factors are 

present. (additional risk factors are: lymphangiosis carcinomatosis, vessel 

involvement, multicentric growth, involvement of the pectoralis fascia, safety 

margin<5m
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8 Study objectives  

8.1 Primary objective 

The primary objective of this study was to compare the disease free survival after 

randomisation in patients treated with 3 cycles of Epirubicin-Fluorouracil-

Cyclophosphamide(FEC)-chemotherapy, followed by 3 cycles of Docetaxel(D)-

chemotherapy versus 3 cycles of Epirubicin-Fluorouracil-Cyclophosphamide(FEC), 

followed by 3 cycles of Gemcitabine-Docetaxel(DG)-chemotherapy, both arms 

followed by biological anti-HER2 treatment respectively. 

8.2 Secondary objectives  

The secondary objectives of this study were to compare the following items in the 

four regimen arms: 

 Overall survival time after randomization 

 Distant disease free survival 

 Toxicity 

 Changes in quality of life over time as defined by EORTC QLQ-C30 and QLQ-  

       BR23 questionnaire  

 Skeletal related events 

 Incidence of secondary primaries 

 Endpoints of adjunct translational research program 

8.3 Additionaly scientific objectives 

 The predictive and prognostic value of MRD surveillance as defined in the 

relevant section of this protocol 

 The predictive and prognostic value of additional surveillance markers as 

defined in the relevant section of this protocol 

 Evaluation of genomic alterations in respect to tumor biology, treatment 

efficacy and systemic toxicity of antitumor agents. 
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9 Investigational plan 

9.1 Overall Study Design and Plan-Description 

This was an open-label, multicenter, randomized controlled, Phase III study 

comparing the disease free survival after randomisation in patients treated with 3 

cycles of Epirubicin-Fluorouracil-Cyclophosphamide(FEC)-chemotherapy, followed 

by 3 cycles of Docetaxel(D)-chemotherapy versus 3 cycles of Epirubicin-Fluorouracil-

Cyclophosphamide(FEC), followed by 3 cycles of Gemcitabine-Docetaxel(DG)-

chemotherapy, both arms followed by biological anti-HER2 treatment respectively. 

Patients were required to have histopathological proof of a HER2-neu positive tumor 

and: axillary lymph node metastases (pN1-3) or high risk node negative, defined as: 

‘pT  1c or histopathological grade  2, or age  35 or negative hormone receptor’, if 

chemotherapy was indicated, but were not allowed to have evidence of distant 

disease. Patients had to be entered into the study no later than 6 weeks after 

complete resection of the primary tumor. No other antineoplastic treatment other than 

surgical treatment, the defined cytotoxic and endocrine treatment and radiotherapy 

wereallowed prior to study entry and during the course of the study. 

After surgery, leading to R0 resection of the invasive and intraductal components of 

the primary tumor, patients were randomized to one of the following treatments: 

Randomization 

A: 3 cycles of 5-Fluorouracil 500 mg/m² i.v. body surface area and Epirubicin 

100 mg/m² i.v. and Cyclophosphamide 500 mg/m² i.v., (FEC100), each 

administered on day 1, repeated on day 22, subsequently followed by 3 

cycles of Docetaxel 75 mg/m² body surface area i.v. (D), and Gemcitabine 

1000 mg/m² i.v. (30 min infusion) (G), administered on day 1, followed by 

Gemcitabine 1000 mg/m² i.v. (30 min infusion) on day 8, repeated on day 

22 

B: 3 cycles of 5-Fluorouracil 500 mg/m² i.v. body surface area and Epirubicin 

100 mg/m² i.v. and Cyclophosphamide 500 mg/m² i.v., (FEC100), each 

administered on day 1, repeated on day 22, subsequently followed by 3 
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cycles of Docetaxel 100 mg/m² body surface area i.v. (D), administered on 

day 1, repeated on day 22 

 

Table 6 SUCCESS B Study Design 

 
 

After the end of chemotherapy all patients  

premenopausal patients received received  biological anti-HER2 treatment with 

Trastuzumab (Herceptin®). Loading dose: 8 mg/kg body weight for the first 
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application (route i.v. , 90 min.) , Maintenance dose: 6 mg/kg body weight for all 

further applications (route i.v. 90 min.)  day 1 q day 21 for 52 weeks. 

Postmenopausal patients with positive hormone receptor status (≥ 10 % positively 

stained cells for estrogen and/or progesterone) of the primary tumor were  treated 

subsequently with letrozole (Femara®) 2,5 mg p.o. for 5 years, Tamoxifen treatment 

for 5 years after the end of chemotherapy. In addition to tamoxifen, all patients with 

positive hormone receptor status of the primary tumor and under the age of 40 or 

restart of menstrual bleeding within 6 months after the completion of cytostatic 

treatment or with premenopausal hormone levels as defined below will receive 

goserelin (Zoladex®) 3.6 mg subcutaneously every 4 weeks over a period of 2 years. 

(1, 2) Premenopausal endocrine status will be assumed, if the following serum levels 

are met: LH < 20 mIE/ml, FSH < 20 mIE/ml and E2 > 20 pg/ml. Endocrine therapy 

will start after the end of chemotherapy. All patients with breast conserving therapy or 

at least 4 axillary lymph node metastases received adjuvant radiotherapy following 

the completion of the systemic cytotoxic treatment. If necessary to meet patients’ 

needs or for logistic reasons, it was also allowed to administer the radiotherapy 

intermittently following the completion of 50 % of the cytotoxic treatment. 

Each patient remained in the study until either the patient or the investigator 

determine discontinuation to patient’s best interest. The treatment had to be 

discontinued in any case of intolerable toxicity. 

Each patient’s treatment modality was unknown until the time of randomization. 

Randomization was  stratified on the baseline prognostic variable of metastatic 

axillary lymph node involvement and the hormone receptor status of the primary 

tumor, histopathological grading, menopausal status, as well as the study center. 

For each factor the following strata were formed: 

 Metastatic axillary lymph node involvement:  

o No evidence of metastatic axillary lymph nodes or unknown axillary 

status 

o 1-3 metastatic axillary lymph nodes 



SUCCESS B  Confidential Page 60 

Clinical Study Report  EudraCT No 2007-001094-29 

 

 

o 4-9 metastatic axillary lymph nodes vs.  

o  10 metastatic axillary lymph nodes 

 Hormone receptor status (≥ 10 % positively stained cells for estrogen and/or 

progesterone) of the primary tumor:  

o negative vs.  

o positive 

 Histopathological grading: 

o G1 vs. 

o G 2-3 

 Menopausal status 

o Premenopausal 

o Postmenopausal 

 

Docetaxel medication for node negative patients was provided by the manufacturer 

Sanofi-Aventis at his own cost. Gemcitabine medication for all patients in treatment 

arm B was provided by the manufacturer Lilly at his own cost. 

Peripheral blood samples were drawn from each patient before starting 

chemotherapy, after the completion of the chemotherapy and in case of disease 

recurrence. In case of considerable risk for subsequent relapse, as defined in the 

relevant chapter of the translational research program, patients were subjected to 

intensified follow-up, including chest x-ray, liver sonography and bone scan. 

9.2 Discussion of study design, including the choice of control 
groups 

A study design without controls is appropriate for the goals of this study because all 

treatment regimes have been proven to be effective in the treatment of patients with 
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breast cancer as described in the background section. The study population has 

been restricted to patients with high-risk for relapse. The high risk for relapse in these 

patients is defined by evidence of axillary lymph nodes status or by additional tumor 

biological characteristic, as defined in the inclusion criteria. Because of the potential 

toxicity of therapy regimens, those patients with a low risk for recurrence will be 

excluded from the study.  

9.3 Selection of Study Population 

An informed consent was obtained from each patient after the nature of the study 

was explained. 

9.3.1 Criteria for enrollment  

The terminology for the criteria for enrollment were defined as: 

 

Enter The act of obtaining informed consent for participation in a clinical study 
from individuals deemed potentially eligible to participate in the SUCCESS 
B-Trial. Individuals entered into the study are those for whom informed 
consent documents for the study have been signed by the potential study 
participants. 
Adverse events are reported for each individual who has entered the 
SUCCESS B-Trial, even if the individual is never assigned to a treatment 
group. 

Enroll The act of assigning an individual to a treatment group. Individuals who are 
enrolled in the SUCCESS B-Trial are those who have been assigned to a 
treatment group.  
A person who has been entered into the SUCCESS B-Trial is potentially 
eligible to be enrolled in the study, but must meet all criteria for enrollment 
specified in the protocol before being enrolled (assigned to a treatment 
group). 
Individuals who are entered into the SUCCESS B-Trial but fail to meet the 
criteria for enrollment are not eligible to participate in the study and will not 
be enrolled. 
Adverse events are reported for all individuals who have entered the study 
and all individuals who are enrolled in the SUCCESS B-Trial (assigned to 
treatment groups). 

 

The numbering system used for inclusion and exclusion criteria provides a unique 

number for each criterion and allows for efficiency in data collection. 
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9.3.2 Inclusion criteria 

Patients may be included in the study only if they meet all the following criteria: 

[1.] Primary epithelial invasive carcinoma of the breast pT1-4, pN0-3, M0  

[2.] Evidence of HER2-neu overexpressing (IHC +++) or amplifying (FISH +) tumor 

[3.] Histopathological proof of axillary lymph node metastases (pN1-3) or high risk 

node negative, defined as at least one criterion of the following: ‘pT1c, 

histopathological grade 2 , age  35, negative hormone receptor’, if 

chemotherapy is indicated.  

[4.] Complete resection of the primary tumor with margins of resection free of invasive 

carcinoma not more than 6 weeks ago 

[5.] Females  18 years of age 

[6.] Performance Status <2 on ECOG-Scale 

[7.] Adequate bone marrow reserve: leucocytes  3.0 x 109/l and platelets  100 x 

109/l 

[8.] Bilirubin within one fold of the reference laboratory’s normal range, ASAT 

(SGOT), ALAT (SGPT) and AP within 1,5 fold of the reference laboratory’s normal 

range for patients 

[9.] Intention of regular follow up visits for the duration of the study 

[10.] Ability to understand the nature of the study and to give written informed 

consent 

[11.] Women of childbearing potential must agree to use an effective method of 

contraception (Pearl-Index < 1, e.g. , intrauterine devices or sterilization) during 

treatment and for at least 6 months thereafter. 

9.3.3 Exclusion criteria 

Patients will be excluded from the study for any of the following reasons: 

[12.] Inflammatory breast cancer  

[13.] Previous or concomitant cytotoxic or other systemic antineoplastic treatment 

which is not part of this study 

[14.] A second primary malignancy (except in situ carcinoma of the cervix or 

adequately treated basal cell carcinoma of the skin) 

[15.] Cardiomyopathy with impaired ventricular function (NYHA > II), cardiac 

arrhythmias influencing LVEF and requiring medication, history of myocardial 
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infarction or angina pectoris within the last 6 months, or arterial hypertension not 

being controlled by medication 

[16.] Any known hypersensitivity reaction against docetaxel, epirubicin, 

cyclophosphamide, gemcitabine or any other medication included in the study 

protocol. The contraindication, warning notices and measures of precaution of the 

products, as notified in the product information, have to be respected 

[17.] Instable diabetes mellitus, out of sufficient medical control 

[18.] Use of any investigational agent within 3 weeks prior to inclusion 

[19.] Patients in pregnancy or breast feeding (in premenopausal women 

anticonception has to be assured) 

9.3.4 Violation of Criteria for Enrollment 

The criteria for enrollment must be followed explicitly. If there was an inadvertent 

enrollment of individuals who did not meet enrollment criteria, these individuals hadto 

be discontinued from the study. Such individuals could remain in the study only if 

there were ethical reasons to have them continue. In these cases, the investigator 

had to obtain approval from the sponsor for the study participant to continue in the 

study. 

9.3.5 Disease Diagnostic Criteria 

Patients were required to have histopathological proof of a HER2-neu positive tumor 

and: axillary lymph node metastases (pN1-3) or high risk node negative, defined as: 

‘pT  1c or histopathological grade  2, or age  35 or negative hormone receptor’, if 

chemotherapy was indicated, but were not allowed to have evidence of distant 

disease. The complete resection of the primary tumor with margins of resection free 

of invasive carcinoma had to be verified by histopathological examination. The 

estrogen receptor status had to be evaluated by immunohistochemistry scoring semi-

quantitatively the intensity of staining. Distant metastatic disease had to be excluded 

by chest x-ray, ultrasonography of the liver and whole body bone scan. 

Note that the AJCC TNM-Classification Breast Cancer 6th edition had to be used as 

of July 1st 2003. The following paragraph summarizes the changes, compared to the 

previous edition of the classification system. (121)  

Summary of Changes AJCC TNM-Classification Breast Cancer 5th vs. 6th edition 
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 Micrometastases are distinguished from isolated tumor cells on the basis of size 

and histologic evidence of malignant activity. 

 Identifiers have been added to indicate the use of sentinel lymph node dissection 

and immunohistochemical or molecular techniques. 

 Major classifications of lymph node status are designated according to the 

number of involved axillary lymph nodes as determined by routine hematoxylin 

and eosin staining (preferred method) or by immunohistochemical staining. 

 The classification of metastasis to the infra-clavicular lymph nodes has been 

added as N3. 

 Metastasis to the internal mammary nodes, based on the method of detection and 

the presence or absence of axillary nodal involvement, has been reclassified. 

Microscopic involvement of the internal mammary nodes detected by sentinel 

lymph node dissection using lymphoscintigraphy, but not by imaging studies or 

clinical examination, is classified as N1. Macroscopic involvement of the internal 

mammary nodes as detected by imaging studies (excluding lymphoscintigraphy) 

or by clinical examination is classified as N2 if it occurs in the absence of 

metastases to the axillary lymph nodes, or as N3 if t occurs in the presence of 

metastases to the axillary lymph nodes. 

 Metastasis to the supraclavicular lymph nodes has been reclassified as N3 rather 

than M1. 

9.4 Treatment 

9.4.1 Docetaxel 

Docetaxel is one of two currently available taxanes. Taxanes are a member of the 

plant alkaloid group, which also comprises vinca alkaloids and epipodophyllotoxins. 

The drug is derived from the Pacific yew (Taxus brevifolia). It functions by stabilizing 

microtubules and thereby preventing their disassembly. 

The incidence of treatment-related mortality associated with docetaxel therapy is 

increased in patients with abnormal liver function. Patients with elevations of bilirubin 

or abnormalities of transaminase concurrent with alkaline phosphatase are at 

increased risk for the development of grade 4 neutropenia, febrile neutropenia, 

infections, severe thrombocytopenia, severe stomatitis, severe skin toxicity and toxic 
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death. For this reason, Bilirubin had to be within one fold of the reference laboratory’s 

normal range, ASAT (SGOT), ALAT (SGPT) and AP within 1,5 fold of the reference 

laboratory’s normal range for patients to be included into this study. 

Taxane infusions are frequently associated with hypersensitivity reactions manifested 

initially by hypotension, bronchospasm, and urticaria. The risk for hypersensitivity 

reactions seems to be lower in docetaxel than in paclitaxel. However, extensive 

premedication is advised in patients with a history or disposition for hypersensitivity 

reactions and significantly abrogate this problem. Bradyarrhythmias, especially AV 

block, atypical chest pain, and rarely more severe cardiac problems have also been 

associated with taxane infusions. Bone marrow suppression with neutropenia is the 

dose-limiting toxicity. For this reason, only patients with adequate bone marrow 

reserve (neutrophils  1.5 x 109/l and platelets  100 x 109/l) were included into the 

study. Peripheral neuropathy with paresthesias in a glove-stocking distribution also is 

common. Peripheral neuropathy is only in part reversible and there is no advisable 

precaution to prevent this complication to date. Severe fluid retention occurs in 

approximately 6.5 % of the patients despite the use of a 3-day dexamethasone 

premedication, as planned with this protocol. The severe fluid retentions may 

comprise poorly tolerated peripheral edema, generalized edema, pleural effusion 

requiring urgent drainage, dyspnoea at rest, cardiac tamponade, or pronounced 

abdominal distention due to ascites. Patients with pre-existing effusions should be 

closely monitored from the first dose for the possible exacerbation of the effusions. 

When fluid retention occurs, peripheral edema usually starts in the lower extremities 

and may become generalized with a median weight gain of 2 kg. Other toxicities 

include mucositis, myalgias, and alopecia.(122) 

9.4.2 Cyclophopshamide 

Cyclophosphamide is member of the alkylating agent family, one of the most widely 

used antitumor agents. These drugs lead to inhibition of DNA synthesis by forming 

covalent bonds with nucleic acids. Most alkylating agents are bifunctional and are 

efficient at cross-linking DNA with subsequent strand breakage and ultimately cell 

death. These agents add alkyl groups to the N-7 guanine in addition to other nitrogen 

or oxygen positions in adenine or cytidine. Although alkylation of DNA can occur at 

any phase of the cycle, cytotoxicity is greatest in those cells that are progressing 
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through the cell cycle. Cyclophosphamide is only active after microsomal liver 

metabolism to 4-hydroxycyclophosphamide. It is further metabolized in peripheral 

tissues to phosphoramide mustard and to acrolein. 

The most common dose-limiting toxicity of cyclophosphamide is myelosuppression. 

The severity and duration varies with the individual drugs, but is moderate with 

cyclophosphamide. This agent is also quite emetogenic and requires extensive 

premedication. Cyclophosphamide therapy may be complicated by hemorrhagic 

cystitis, believed to be due to the metabolite acrolein, which is excreted unchanged in 

the urine. Adequate hydration and administration of the bladder protectant mesna, 

can prevent this complication and were planned in the study protocol. 

Cyclophosphamide is also associated with a syndrome of inappropriate antidiuresis 

due primarily to a distal renal tubular effect. Amenorrhea and ovarian atrophy, 

sometimes permanent, have been associated with alkylating agent therapy in 

women. Because of the possible resumption of normal menstrual cycles, which is 

inversely related to the age of the patient and the cumulative dose received, ovarian 

ablation had been included into this protocol for all patients under the age of 40. 

A serious long-term complication of alkylating agent chemotherapy is the 

development of secondary leukemias. In patients who have received an alkylating 

agent as part of combination chemotherapy, the incidence of secondary acute 

myeloid leukemia may be as high as 5 to 10 %. This data, however, originate from 

patients treated for lymphomas. In breast cancer patients the risk for the 

development of secondary leukemias is presumably lower because of lower doses of 

the alkylating agent and because of a lower baseline risk for leukemias in these 

patients compared to patients with lymphomas. (122) 

9.4.3 Flurouracil 

5- Fluorouracil (5-FU) is a fluorinated pyrimidine-analogue antimetabolite. For 

cytotoxicity, fluorouracil requires intracellular activation to one of several metabolites. 

Fluordeoxyuridine monophosphate is a potent inhibitor of thymidylate synthase, an 

enzyme necessary for the synthesis of dTTP and ultimately DNA. Fluorouridine 

triphosphate incorporates into RNA and interferes with its processing and function. 

Fluorodeoxyuridine triphosphate is incorporated into DNA and eventually leads to 

DNA strand breakage. The importance of each of these mechanisms to fluorouracil-
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induced cytotoxicity has not been fully delineated. Studies suggest that tumor cells 

may be deficient in reduced folates, so leucovorin has been administered fluorouracil 

in an attempt to increase antitumor activity. 

Like most antimetabolites, fluorouracil’s toxicity is schedule dependent. With bolus 

infusion, bone marrow suppression predominates whereas with continuous infusion 

therapy gastrointestinal toxicity may be more limiting. For this reason, an infusion 

interval of 15 minutes had been decided for this study. Fluorouracil has been 

infrequently associated with myocardial ischemic syndrome characterized by chest 

pain, ECG and isoenzyme changes. For this reason, patients with cardiomyopathy 

and impaired ventricular function (NYHA > II), cardiac arrhythmias influencing LVEF 

and requiring medication, and patients with a history of myocardial infarction or 

angina pectoris within the last 6 months, or arterial hypertension not being controlled 

by medication were be excluded from this study. Neurological symptoms, usually 

reversible, have been reported that include headaches, cerebellar ataxia and 

somnolence. Dermatological complaints are not uncommon and include dermatitis, 

hyperpigmentation, and skin atrophy.(122) 

9.4.4 Epirubicin 

Epirubicin is member of the anthracycline group of antitumor antibiotics. The 

anthracyclines are cell-cycle active and phase nonspecific but have pleiotropic 

actions upon the cell. Although they are classic DNA intercalating agents, their 

mechanism of cytotoxicity is likely related to interaction with the enzyme 

topoisomerase II with production of double-stranded DNA breaks. Other data suggest 

that the anthracyclines undergo one- and two-electron reductions generating 

intracellular free radicals, particularly the hydroxyl radical, which is highly cytotoxic. 

Epirubicin is highly myelosuppressive. For this reason, only patients with adequate 

bone marrow reserve (neutrophils  1.5 x 109/l and platelets  100 x 109/l) were 

included into the study. White cell and platelet count nadirs will occur 10 to 14 days 

after treatment. The anthracyclines cause gastrointestinal toxicity including acute 

nausea and vomiting and mucositis later. These agents are severe vesicants. 

Extravasations during infusion can lead to local tissue necrosis. In extreme cases 

skin grafting or even amputation may be required. For these reason, great caution as 

to the infusion sight should be given. The i.v. line has to be tested with saline 
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infusions cautiously before administering epirubicin. Anthracyclines are cleared 

predominantly by liver metabolism. For this reason, SGOT, SGPT, Alkaline 

Phosphatase, Bilirubin, Albumin have to be within 1.5 fold of the reference 

laboratory’s normal range for patients to be included into this study. Long-term 

administration of anthracyclines is limited by cumulative dose-dependent 

cardiotoxicity. Irreversible cardiomyopathy with serious congestive heart failure is a 

significant risk in patients who have received doses in excess of 900 mg 

epirubicin/m2 body surface area. The cumulative epirubicin dose will be 360 mg/m2 

body surface area in treatment Arm A and 720 mg/m2 body surface area in the 

mainly anthracycline-based treatment Arm B. For this reason, great caution should 

be taken when anthracycline containing second line chemotherapies will be 

considered in these patients.(122) 

Recent publications demonstrate that the incidence of cardiomyopathy increases 

significantly within the first 6 months of the last application of epirubicin. (123, 124) 

A common property of cardiac toxicity associated with cardiac matrix alterations, 

including anthracycline cardiotoxicity, is the salutary effect of prolonged ACE 

inhibition. Without ACE inhibition the prognosis of anthracycline-induced CHF is 

grave , resembling the general prognosis of CHF and idiopathic cardiomyopathy with 

a mortality rate of about 50% within 2 years of diagnosis.(123, 125, 126) In a current 

prospective study with ACE inhibition only 1 of 10 patients with severe heart failure 

(NYHA class III–IV) died of CHF. The patients with a decreased cardiac function did 

not spontaneously recover during the observation period but function could only be 

reversed by ACE inhibition for several months. The investigators have successfully 

treated a total of more than 60 patients with severe CHF after anthracycline therapy 

with ACE inhibition, with a remarkably long-lasting recovery evaluated clinically and 

by LVEF determination.(123) This corresponds to trials with ACE inhibition 

documenting the necessity of ACE inhibitor therapy lasting years in heart failure,(127, 

128)  and this should probably also be the case after anthracycline-induced CHF. 
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Figure 17 Risk of epirubicin-induced congestive heart failure (CHF) (A) 
and recovery after angiotensin-converting enzyme (ACE) inhibition 
(B)(123) 

 
 

For the reasons mentioned above, LVEF monitoring by ultrasoundcardiography was 

performed whenever cardiac symptoms occurred, which justify this examination. 

9.4.5 Tamoxifen 

Tamoxifen, a first generation selective estrogen receptor modulator, has been 

studied most extensively. It can be employed both as an adjuvant in estrogen 

receptor positive women and as palliative therapy for metastatic disease to the 

estrogen receptor and appears to function as a weak agonist/antagonist. The cellular 

actions of tamoxifen are not completely understood, but it appears that the drug's 

antiproliferative effects are mediated primarily by inhibition of the activities of 
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estrogen through binding to estrogen receptors. It has a long plasma half-life and 

requires 4 weeks or longer to achieve steady-state levels. Tamoxifen can cause 

amenorrhea, hot flashes, and occasionally nausea and vomiting. It has been reported 

to modestly increase the risk of thromboembolic phenomenon. The risk for 

endometrial cancer among women with breast cancer might increase following use of 

tamoxifen, recently classified as a carcinogen of the human endometrium. However, 

this risk is small and, by far, outweight by the antitumoral effects of tamoxifen.(129, 

130)  Changes in serum lipid profiles also have been noted. (122) 

9.4.6 Letrozole 

Aromatase inhibitors inhibit several enzymes responsible for the conversion of 

androgens to estrogens in the peripheral tissues. There are two types of aromatase 

inhibitors, irreversible steroidal activators and reversible nonsteroidal imidazole-

based inhibitors. Although both types interfere with the final step in estrogen 

biosynthesis, they do so by different mechanisms. Steroidal agents, such as 

exemestane, have an androgen structure and compete with the natural aromatase 

substrate androstenedione; they bind irreversibly to the catalytic site of aromatase 

causing loss of enzyme activity, and more aromatase enzyme must be produced 

before estrogen biosynthesis can resume. Therefore, steroidal agents are often 

referred to as suicide inhibitors. (131) 

Letrozole is an oral, active highly selective, non-steroidal inhibitor of the aromatase 

enzyme system. It blocks the aromatase enzyme, consequently lowering estrogen 

levels and thereby depriving the tumor of its growth stimulus. Letrozole effectively 

inhibits the conversion of androgens to estrogens in both in vitro and in vivo.  

(132) 

Large randomized controlled multinational trials were conducted in postmenopausal 

women with advanced breast cancer who had progressed despite anti-estrogen 

therapy (e.g. AR/BC2, AR/BC3). These studies demonstrated that Letrozole was 

statistically superior to Megestrolacetate in tumor response (study AR/BC2), superior 

to Megestrolacetate and AG in TTP (both studies) and superior to Megestrolacetate 

and Aminoglutethimide in TTF (studies AR/BC2 and AR/BC3).  

In the BIG 1-98 investigated Letrozole  in the early adjuvant setting in comparison to 

Tamoxifen. Postmenopausal patients with hormone receptor positive primary breast 
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cancer were randomized after complete surgery to receive Letrozole or Tamoxifen for 

5 years. Two additional study arms explore the sequences Tamoxifen for 2 years 

followed by Letrozole vs. Letrozole for 2 years followed by Tamoxifen. The first 

analysis of the study compares the efficacy and safety of the monotherapy arms, e.g. 

Letrozole alone for 5 years versus Tamoxifen alone for 5 years. The results show, 

that Letrozole decreased the risk of recurrence significantly compared to Tamoxifen 

(HR = 0.81, p = 0.003). Also for patients with increased risk of recurrence (patients 

with nodal involvement and after adjuvant chemotherapy) Letrozole reduced the risk 

of recurrence by 29% in both patient groups compared to Tamoxifen (HR = 0.79). 

Specifically, Letrozole reduced the risk of distant metastases, an accepted proxy for 

survival, by 27% (HR = 0.73, p=0.0012). Cardiovascular events, in particular 

hypercholesterolemia and myocardial infarction, occurred significantly more often 

with Letrozole than with Tamoxifen (133).  

The MA-17 trial, which randomized patients to Letrozole or placebo after 5 years of 

Tamoxifen, had been closed before the start of the SUCCESS B trial after a 

significant benefit in favor of the aromatase inhibitor. (134) At final analysis a 

significant 4.9% difference in estimated 4-year disease-free survival was seen after a 

total of 247 events. The benefit in favor of Letrozole was seen regardless of axillary 

nodal status. The final analysis revealed also a survival benefit in nodal positive 

patients of 39%. In MA17 Letrozole not only proved to be highly effective in 

prolonging the DFS even after 5 years pretreatment with Tamoxifen, this efficacy was 

paralleled by a safety profile comparable to Placebo with no increase of infarction risk 

under Letrozole and a small increase in self reported osteoporosis. In general 

Letrozole was safe and well tolerated. The percentage of patients with serious 

adverse events was almost identical in both arms. Thromboembolic events and 

endometrial hyperplasia occurred significantly more often with placebo than with 

Letrozole.  

Taken together, the results and facts summarized here led to the approval of 

Letrozole for the extended adjuvant treatment of hormone dependent early breast 

cancer in postmenopausal women who have received prior standard adjuvant 

Tamoxifen therapy for 5 years, for the 1st-line treatment in postmenopausal women 

with hormone-dependent advanced breast cancer and for the treatment of advanced 

breast cancer in women with natural or artificially induced postmenopausal status 
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after relapse or disease progression, who have previously been treated with 

antiestrogens. Furthermore the International Concensus Conference on the optimal 

therapy of early breast cancer 2005 in St. Gallen recommended updating their 

guidelines to consider using an aromatase inhibitor such as Letrozole as part of the 

adjuvant therapy for postmenopausal women with breast cancer. The panel 

specifically suggested updating the guideline to reflect that Letrozole is a viable 

option after 5 years of Tamoxifen therapy (extended adjuvant) in early breast cancer 

patients. Also the 2003 American Society of Clinical Oncology Technology 

assessment on adjuvant use of aromatase inhibitors was updated taking into account 

the adjuvant data on Letrozole. Aromatase inhibitors are appropriate as initial 

treatment for women with contraindications to Tamoxifen. For all postmenopausal 

women, treatment options include 5 years of aromatase inhibitors treatment or 

sequential therapy consisting of Tamoxifen (for either 2 to 3 years or 5 years) 

followed by aromatase inhibitors for 2 to 3, to 5 years. Patients intolerant of 

aromatase inhibitors should receive Tamoxifen.  

9.4.7 Goserelin 

Goserelin is a gonadotropin-releasing hormone (GnRH) agonist. Continuous pituitary 

stimulation by GnRH, normally under pulsatile control, leads to an eventual 

downregulation of LH and FSH secretion with subsequent diminution of androgen 

levels. During the first weeks of therapy an initial LH and FSH release may occur. 

Goserelin lowers serum estradiol to postmenopausal levels. Goserelin is well 

tolerated both locally and systemically. It produced effective castration and the 

objective response rates and duration of remission are at least comparable to those 

seen following oophorectomy; however, the side effects are less. The use of depot 

goserelin avoids the psychological trauma and operative morbidity of the irreversible 

operative castration.(135) Amenorrhea and hot flashes (75 %) are common adverse 

effects of goserelin therapy. Peripheral edema with worsening congestive heart 

failure have been described.(136, 137)  

  



SUCCESS B  Confidential Page 73 

Clinical Study Report  EudraCT No 2007-001094-29 

 

 

9.5 Treatment administered  
 

After surgery, leading to R0 resection of the invasive and intraductal components of 

the primary tumor, all patients were randomized to one of the following treatments: 

 

Randomization 

A: 3 cycles of 5-Fluorouracil 500 mg/m² i.v. body surface area and Epirubicin 

100 mg/m² i.v. and Cyclophosphamide 500 mg/m² i.v., (FEC100), each 

administered on day 1, repeated on day 22, subsequently followed by 3 

cycles of Docetaxel 75 mg/m² body surface area i.v. (D), and Gemcitabine 

1000 mg/m² i.v. (30 min infusion) (G), administered on day 1, followed by 

Gemcitabine 1000 mg/m² i.v. (30 min infusion) on day 8, repeated on day 

22 

B: 3 cycles of 5-Fluorouracil 500 mg/m² i.v. body surface area and Epirubicin 

100 mg/m² i.v. and Cyclophosphamide 500 mg/m² i.v., (FEC100), each 

administered on day 1, repeated on day 22, subsequently followed by 3 

cycles of Docetaxel 100 mg/m² body surface area i.v. (D), administered on 

day 1, repeated on day 22 

 

Each patient’s treatment modality was unknown until the time of randomization. 

The randomization was performed by fax or electronically via Internet by the 

appointed CRO. 

9.6 Investigational products  

9.6.1 Gemcitabine 

Gemcitabine [2'-deoxy-2',2'-difluorocytidine monohydrochloride (beta isomer); dFdC] 

is a novel deoxycytidine analogue which was originally investigated for its antiviral 

effects but has since been developed as an anticancer therapy. It is a pro-drug and, 

once transported into the cell, must be phosphorylated by deoxycytidine kinase to an 

active form. Gemcitabine is phosphorylated intracellularly to difluorodeoxycytidine 

triphosphate, which terminates DNA-chain elongation and competitively inhibits DNA 

polymerase and ribonucleotide reductase. After i.v. administration, gemcitabine is 
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rapidly distributed into total body water. The drug is deaminated in the plasma to 

inactive difluorodeoxyuridine; both gemcitabine and difluorodeoxyuridine are primarily 

renally eliminated. (138) Both gemcitabine diphosphate (dFdCTP) and gemcitabine 

triphosphate (dFdCTP) inhibit processes required for DNA synthesis. Incorporation of 

dFdCTP into DNA is most likely the major mechanism by which gemcitabine causes 

cell death. After incorporation of gemcitabine nucleotide on the end of the elongating 

DNA strand, one more deoxynucleotide is added and thereafter, the DNA 

polymerases are unable to proceed. This action ("masked termination") apparently 

locks the drug into DNA as the proofreading enzymes are unable to remove 

gemcitabine from this position. Furthermore, the unique actions that gemcitabine 

metabolites exert on cellular regulatory processes serve to enhance the overall 

inhibitory activities on cell growth. This interaction is termed "self-potentiation" and is 

evidenced in very few other anticancer drugs.(139)  

Gemcitabine monotherapy produced an objective tumor response in 18 to 26% of 

patients with advanced non-small cell lung cancer (NSCLC) and appears to have 

similar efficacy to cisplatin plus etoposide. Objective response rates ranging from 26 

to 54% were recorded when gemcitabine was combined with cisplatin, and 1-year 

survival duration after such treatment ranged from 35 to 61%. Improvements in a 

range of NSCLC disease symptoms and/or in general performance status occurred in 

many patients who received gemcitabine, with or without cisplatin, in 3 clinical trials. 

Gemcitabine appears to be cost effective compared with best supportive care for 

NSCLC. In addition, direct costs associated with administration of gemcitabine 

monotherapy may be lower than those for some other NSCLC chemotherapy options, 

according to retrospective cost-minimisation analyses. The combination of 

gemcitabine plus cisplatin was associated with a lower cost per tumor response than 

cisplatin plus etoposide or cisplatin plus vinorelbine, according to a retrospective 

cost-effectiveness analysis. In a single comparative study in patients with advanced 

pancreatic cancer, gemcitabine was more effective than fluorouracil with respect to 

survival duration and general clinical status. It also showed modest antitumor and 

palliative efficacy in patients refractory to fluorouracil. Gemcitabine appears to be well 

tolerated, although further comparisons with other chemotherapy regimens are 

required.(140)  
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In breast cancer, as a single agent, gemcitabine yields response rates ranging from 

14%-37% as first-line therapy for advanced breast cancer and 23%-42% as salvage 

therapy. However, these were small studies with large confidence intervals around all 

the indices of benefit including response rate, response duration, and time to disease 

progression. Gemcitabine is associated with higher response rates when used in 

combination with other agents.(27) The combination of gemcitabine and 

anthracyclines-containing double- and triple-drug combinations used to treat patients 

with early-stage and advanced breast cancer were promising, with good tolerability 

and overall response rates ranging from 33%-89% in advanced disease and up to 

95% in the neoadjuvant treatment of early-stage disease. (50) Numerous phase II 

clinical studies have combined gemcitabine with other active agents such as the 

taxanes, vinorelbine, vindesine, cisplatin, 5-fluorouracil, as well as anthracyclines 

across various regimens and conditions of pretreatment. Most of these two-drug 

combinations have consistently demonstrated higher efficacy than either single 

agent, particularly in pretreated patients. Even higher efficacy has been obtained with 

triple-drug regimens including gemcitabine, anthracyclines (epirubicin or doxorubicin), 

and paclitaxel; these regimens have yielded overall response rates of 58-92% as 

first-line treatment.(49)  

In an early review, the toxicity profile of gemcitabine was analyzed in a large group of 

patients (up to 790) from pivotal phase II studies, in which the drug was given 

intravenously as a 30 min infusion, in a schedule once a week for 3 weeks followed 

by a week of rest. The safety profile of gemcitabine is unusually mild for such an 

active agent in solid tumors. Haematological toxicity is mild and short-lived with 

modest WHO grades 3 and 4 for haemoglobin (6.4% and 0.9% of patients), 

leukocytes (8.1% and 0.5%), neutrophils (18.7% and 5.7%) and platelets (6.4% and 

0.9%). The incidence of grade 3 and 4 infection associated with this level of 

myelosuppression was low (0.9% and 0.2%). Transaminase elevations occurred 

frequently, but they were usually mild, and rarely dose limiting. Mild proteinuria and 

haematuria were seen but were rarely clinically significant. There was no evidence of 

cumulative hepatic or renal toxicity. Nausea and vomiting was mild, rarely dose 

limiting, and generally well controlled with standard antiemetics. Flu-like symptoms 

were experienced in a small proportion of patients but were of short duration. Where 

oedema/peripheral oedema was experienced there was no evidence of any 
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association with cardiac, hepatic or renal failure. Hair loss was rare, with WHO grade 

3 alopecia reported in 0.5% of patients. There was no grade 4 alopecia. Furthermore, 

gemcitabine displayed minimal toxicity in elderly patients, and the side-effect profile 

does not seem to be affected by patient age. The adverse events typically 

experienced with cytotoxic agents, namely myelosuppression, nausea and vomiting 

and alopecia, are not seen to such a degree with gemcitabine, and this 

nonoverlapping toxicity profile suggests that gemcitabine is a promising agent for 

incorporation into combination chemotherapy regimens.(141)  

9.6.2 Trastuzumab  

As Trastuzumab is a monoclonal antibody against the HER2-receptor, it’s an 

important agent in targeted therapy of HER2 positive patients. Trastuzumab was 

given every 3 weeks with a loading dose of 8 mg/kg body weight and a maintenance 

dose of 6 mg /kG body weight. The dose had to be recalculated at each cycle 

according to the patients body weight. The total treatment duration was one year 

following adjuvant chemotherapy. Since Trastuzumab can cause anaphylactic 

reactions, patients were observed for at least six hours after the start of the first dose 

of Trastuzumab and for at least two hours during the following infusions. According to 

the current guidelines, a cardiac ultrasound examination with measurement of LVEF 

was performed before the first application of Trastuzumab and regulary during 

treatment (see schedule for necessary examinations).  

9.6.3 Treatment assignment 

All patients were randomized to receive either 3 cycles of Epirubicin-Fluorouracil- 

Cyclophosphamide(FEC)-chemotherapy, followed by 3 cycles of Docetaxel(D)- 

chemotherapy or 3 cycles of Epirubicin-Fluorouracil-Cyclophosphamide(FEC), 

followed by 3 cycles of Gemcitabine-Docetaxel(DG)-chemotherapy.  

Randomization was stratified and performed as described previously. 

9.6.4 Selection of dose 

Accountability for the investigational products lied with the investigator. The 

investigator had the responsibility to explain the correct use of the investigational 
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products and to check at appropriate intervals that each study participant is following 

instructions properly.  

  

9.6.5 Dispensing, supply and tracking the study treatment  

During the SUCCESS-B trial the study medication was guideline conform standard 

treatment for primary breast cancer. Therefore it could be ordered and preceded as 

for any other breast cancer patient. The medication was ordered if a patient`s blood 

values, history and examination provided no contraindications for the application of 

chemotherapy treatment. Further details are described in the respective parts of the 

study protocol. The day of treatment the medication was dispensed according to the 

patients characteristics by the hospital`s pharmacy. 

Excluded from this are the agents Gemcitabine and Docetaxel. 

Docetaxel medication for node negative patients was provided by Sanofi-Aventis at 

its own expenses. Gemcitabine medication for all patients in treatment arm A was 

provided by Lilly at its own expenses. 

Hence these agents were ordered automatically from the company within the 

randomization process. The study treatment was straightly shipped to the allocated 

pharmacy. Docetaxel was progressed like it was normal treatment. For Gemcitabine 

an amount sufficient for two patients was provided with the first randomization of a 

patient into the AB-Arm, therefore the drugs had to be stored at the site`s pharmacy. 

Hence, the shipment receipt, drug coverage and consumption had to be recorded in 

the Gemcitabine drug accountability log. In case study medication 

expired at the site`s pharmacy the medication was to be destroyed at the site. 

9.6.6 Instructions for prescribing and taking study treatment  

The chemotherapy and Trastuzumab were applied intravenously. The patients had to 

come to the study site to receive treatment. The application was performed by the 

site`s 

physician via port or intravenous line. After checking the right location by flushing with 

NaCl the study drug application was monitored by the skilled staff of the SUCCESS B 

study sites. The patients with positive hormone receptor status received antihormonal 

treatment after the end of chemotherapy, which they took orally.  



SUCCESS B  Confidential Page 78 

Clinical Study Report  EudraCT No 2007-001094-29 

 

 

9.6.7 Hematological Toxicity 

Hematological toxicities were graded according to the Common Toxicity Criteria of 

the National Cancer Institute (CTC, Version 3.0). 

The WBC (white blood count) had to be  3.0 x 109/l and the platelet count  100 x 

109/l prior to the beginning of the treatment. In case of required delay, the patient 

should have had blood count checked at least twice per week and retreated as soon 

as sufficient recovery had been achieved.  

Primary prophylactic application of G-CSF was no more recommended for the 

regimens in this trial today. (142) However, in order to achieve sufficient dose 

intensity and to prevent infections, G-CSF (Granocyte®) should be applied as 

secondary prophylaxis in the following cases: 

 Febrile neutropenia (i.e. temperature >38.5 °C, ANC < 0.5 x 109/l, requiring 

hospitalization and intravenous antibiotics) 

 neutropenia (ANC < 0.5 x 109/l) for more than 5 days  

 severe neutropenia (ANC < 0.1 x 109/l) 

 prolongation of the time interval due to insufficient leucocytes or neutrophils  

 

G-CSF as secondary prophylaxis should be given in all the following courses on day 

5 – 10, with no application on day 8 in patients with gemcitabine medication, or until 

leucocytes have reached 5.0 x 109/l after crossing the nadir. 

In case of the following hematological toxicities despite secondary prophylactic 

application of G-CSF, doses was reduced successively by one dose level in case of  

 ANC < 0.5 x 109/l for more than 5 days 

 Febrile neutropenia (i.e. temperature >38.5 °C, ANC < 0.5 x 109/l, requiring 

hospitalization and intravenous antibiotics) 

 Thrombocytopenia grade 4 

 Prolongation of the time interval due to insufficient leucocytes or neutrophils 

and/or platelets  

9.6.8 Non-hematological Toxicity 
 

Non-hematologic toxicities was graded according to the Common Toxicity Criteria of 

the National Cancer Institute (CTC, Version 3.0). Patients with a grade 0-2 toxicity 

other than a hematologic toxicity received the full dose of therapy on time.  
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Neurological toxicity:  NCI-grade 2: dose reduction 1 level 

     NCI-grade >2: removal from study 
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Gastrointestinal toxicity:    

Mucositis: NCI-grade 3:  dose reduction 1 level and treatment 

according to recommendations in section 8.1.6  

Mucositis or vomiting: NCI-grade 4:  removal from study and treatment according 

to recommendations in section 8.1.6 

 

Hepatic toxicity (under treatment with Docetaxel):  

Elevated liver enzymes /ALT, AST) > 1,5 x UNL or alkaline phosphatase > 2,5 x UNL: 

dose reduction 1 level 

Bilirubin > 1 x UNL  or elevated liver enzymes > 3,5 x UNL or alk. Phosphatase > 6 x 

UNL : removal from study 

Cardiac toxicity:    

AV-bockage 1st grade, asymptomatic bradycardia, isolated asymptomatic   

ventricular extrasystoles:  treatment continuation under cardiac monitoring 

Arrythmias requiring treatment, AV-blockage 2nd or 3rd grade, reduction of LVEF of 

>20%/or >10% and below the clinic’s normal range: removal from study 

Pulmonary Toxicity (in special respect to Gemcitabine): 

If pneumonitis grade 2 or higher develops in a given cycle and is related to 

gemcitabine, gemcitabine should be promptly discontinued and the patient should be 

removed from protocol treatment.  Treatment with corticosteroids should be given 

according to established guidelines. 

For patients who developed other grade 3 non-hematologic toxicity, the decision to 

have their treatment reduced to 75 % or withheld depended on the course that is 

medically most sound in the judgment of the investigator. 

Patients who developed a grade 4 non-hematologic toxicity or treatment resistant 

uncontrolled diabetes mellitus that is judged to be life-threatening had to be  removed 

from the study.  

For subsequent cycles, doses had to be reduced successively by one dose level in 

case of the above mentioned toxicities. 

A patient had to be discontinued from the study if the beginning of a given cycle had 

to be postponed due to toxicity for more than 2 weeks, unless approved by the study 

coordinator group. In this case, the dose had to be reduced by one dose level. 
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9.6.9 Permitted dose adjustments 

 

The following dosage adjustment levels were considered: 

Table 7 Dose adjustments 

Dose Level 0 -1 -2 

Fluorouracil 500 mg/m² 400 mg/m² 300 mg/m² 
Epirubicin 100 mg/m² 80 mg/m² 60 mg/m² 
Cyclophosphamide 500 mg/m² 400 mg/m² 300 mg/m² 
Docetaxel (Arm A) 75 mg/m² 60 mg/m² 45 mg/m² 
Docetaxel (Arm B) 100 mg/m² 80 mg/m² 60 mg/m² 
Gemcitabine (each 
day) 

1000 mg/m² 800 mg/m² 600 mg/m² 

Further dose reductions would result in an ineffective therapy. Therefore, patients 

requiring further dose reductions had to be discontinued from the study. 

9.6.10 Interval Modification  
 

The cytostatic treatment of a patient could be postponed for up to 2 weeks if she had 

not recovered from hematological and/or non-hematological toxicity at the beginning 

of a cycle (day 1).  

The following items must be fulfilled: 

 neutrophiles  1.5 x 109/l or leucocytes  3.0 x 109/l 

 platelets  100 x 109/l 

The treatment was restarted immediately after recovery. 

A patient was discontinued from the study if the beginning of a given cycle has to be 

postponed due to toxicity for more than 2 weeks, unless approved by the study 

coordinators. 

In this case, the dose was reduced by one dose level. 

In case these requirements were not achieved, frequent laboratory controls were 

recommended as well as interval prolongation for up to 1 week (no application of G-

CSF immediately before chemotherapy!). 

If the application of gemcitabine on day 8 had to be postponed for less than one 

week, the next cycle of chemotherapy was given as scheduled. If day 8 was 

postponed for more than one week, the next cycle was postponed accordingly. 
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9.6.11 Compliance  

Epirubicin, docetaxel, fluoruracil, Gemcitabine, cyclophphoshamide and trastuzumab 

and therefore all main investigational drugs were administered intravenously only at 

the investigational sites. Therefore patient compliance was ensured. Patients who 

returned for follow-up visits received study drugs unless they were encountering 

toxicity problems or their diseases had progressed.  

9.7 Efficacy and safety variables  

A log-rank test was used to perform confirmatory testing on the primary objective, the 

difference in the disease free survival after randomisation in patients treated with 3 

cycles of Epirubicin-Fluorouracil-Cyclophosphamide(FEC)-chemotherapy, followed 

by 3 cycles of Docetaxel(D)-chemotherapy versus 3 cycles of Epirubicin-Fluorouracil-

Cyclophosphamide(FEC), followed by 3 cycles of Gemcitabine-Docetaxel(DG)-

chemotherapy in patients with early primary breast cancer. The global two-sided 

significance level is set to α=0. 04507 for the final analysis. (143) 

 On a 5%-significance level, additional exploratory testing was performed on the 

difference between the two treatment groups according to the secondary objectives 

of this study: 

 Overall survival time after randomization 

 Toxicity 

 Changes in quality of life over time as defined by EORTC QLQ-C30 

and BR23 questionnaires 

 The predictive and prognostic value of markers in peripheral blood, 

as specified in the translational research program 

 Effect on the presence of disseminated tumor cells in bone marrow 

in peripheral blood 

 Subgroup analyses for the above mentioned criteria in terms of 

tumor size, axillary lymph node status, histopathological grading, 

HER2-status, menopausal status and interaction between the 

randomizations 

 Additional analyses as regarded necessary and informative 
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9.7.1 Efficacy and safety measurements assessed and flow chart  

A panel of independent experts evaluated the response of each enrolled patient by 

applying standard oncological criteria. (144) The measurability of a tumor is defined 

as follows: 

Objective status (to be recorded at each evaluation) 

To confirm any of the following disease assessments, repetition of the respective 

examination and determination of the status is required after 4 weeks, i.e. all 

responses must be documented to last at least 4 weeks to be considered as valid. 

 Free of Recurrence: There are no clinical or radiological signs of tumor growth 

either in the region of the primary tumor or at any distant sight. 

 Local Recurrence: Local recurrence is defined as any relapse in the area of 

surgery between the sternum and the anterior axillary line, below the inferior 

clavicular fossa, and above the 7th rib. Tumor recurrence at one of the pectoral 

muscles or at the fascias of the serratus lateralis muscle or the oblique externus 

muscle is also considered as local recurrence. 

 Regional Recurrence: Relapse infiltrating the skin and/or involving the axillary 

lymph nodes, or the metastatic infiltration of the nodules in the infraclavicular 

fossa, is considered a regional recurrence. (145)  

 Distant Metastases: Patients with relapsing tumor outside the above mentioned 

sights are considered to have distant disease. 

 Cancer Associated Death: Only death which can be clearly associated with 

conditions attributed to the malignant disease, such as distant disease, will be 

considered as cancer associated death. 

The analyses were performed as an intention to treat analyses, not excluding those 

patients who discontinue from the study for any given reason. 

 

Examinations during the study 

No more than 2 weeks before enrolling into the study, the disease status of each 

patient was assessed with the following procedures: 

 Medical history and physical examination, including measurements of height and 

weight. 

 Evaluation of performance status (ECOG scale). 
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 Quality of Life (Qol) questionnaires EORTC QLQ-C30 and QLQ-BR23 completed 

by the patient, not to be repeated before the first cycle of therapy. 

 Electrocardiography (ECG) 

 LVEF 

 Laboratory tests: 

 Hemoglobin, WBC, platelets and neutrophils (differencial blood count) 

 Bilirubin, liver enzymes (GOT,GPT), gamma-GT, AP, creatinine, potassium, 

sodium, PTT, INR, albumine and protein. 

 Pregnancy test in premenopausal women 

 Blood-Sample for translational research program 

No more than 5 weeks before enrolling into the study, each patient was assessed by 

the following radiological tests: 

 Chest x-ray (two dimensional) 

 Whole body bone scan 

 Ultrasound of the liver 

At the stated intervals during the study, efficacy was examined in each patient by the 

following evaluations: 

 1- 2 x per week (whole duration of chemotherapy): 

–     white blood count (differential blood count) 

Before every therapy cycle: 

– Limited medical history and physical examination, including toxicity                

assessment. 

– Weight measurements. 

– Clinical laboratory tests mentioned in points 1-2 above (exclusive PTT, INR, 

albumine and protein, if not clinically relevant) 

– Type and number of units required for transfusions at every cycle 

– Toxicity rating using the NCI CTX scale 

– Performance status evaluation (ECOG scale).. 

– QoL EORTC QLQ-C30 and BR23 by the patient before first and fourth 

chemotherapy cycle is administered  

 4 weeks after the last application of chemotherapy: 

– Clinical laboratory tests mentioned in points 1-2 above and 

pregnancy test in premenopausal women 
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– QoL EORTC QLQ-C30 and BR23 by the patient  

– Limited medical history and physical examination, including toxicity 

assessment. 

– Evaluation of performance status (ECOG scale). 

– ECG 

– LVEF 

– Blood Sampling for the translational research program  

– Toxicity (NCI) 

 6 weeks after the end of radiotherapy: 

– QoL EORTC QLQ-C30 and BR23 by the patient  

– Limited medical history and physical examination, including toxicity 

assessment. 

– Evaluation of performance status (ECOG scale). 

– Tox (NCI) 

 Tri-monthly Follow-Ups:  

– QoL EORTC QLQ-C30 and BR23 by the patient  

– Limited medical history and physical examination, including toxicity 

assessment. 

– Evaluation of performance status (ECOG scale). 

– Tox (NCI) 

– Blood Sampling for the translational research program (for details 

see schedule in the appendix of this protocol) 

 

Table 8 Schedules of visits 

                                       
Time 
   
Examination 

Before 
treatme

nt            

Before every 
cycle 

28 days after 
last 

chemothera
py 

6 weeks 
after last 

radiotherap
y 

Follow-up (every 3 
months for 2 ys, 

every 6 mths. for 3 
ys.) 

 

Demographic Data X     

Criteria for inclusion/ 
exclusion 

X     

Signed Content Form X     

Registration/Randomisa-
tion 

X     

Medical history X X X X X 

Clinical exam X X X X X 

Weight, Hight X X X X X 
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Concomittent medication X X X X X 

Concomittent diseases X X X X X 

Status of activity (ECOG) X X X X X 

EORTC QLQ-C30 + 
BR23 Quality of Life-
questionn. 

X Before cycle 
4 

X X X 

X-ray of the lung, bone 
scan, sonography of liver 

 
X 

  
 

 If needed 

Peripheral Blood 
Sampling (MRD 
Surveillance) 

X  X  in case of disease 
recurrence 

Translational research 
within the Altto-Trial (in 
case of participation) 

  X  Week 13 and month 
18 after beginning of 
altto-trial and in case 
of disease 
recurrence 

White blood count and 
Differential blood count 

X As indicated, 
appr. 1 – 
2/week 

X  If needed  

Creatine X X X  If needed 

Sodium, Potassium X X X  If needed  

Bilirubin, GOT, GPT, 
γGT, AP 

X X X  If needed  

Albumine, Protein X  X   

Pregnancy test 
(premenopausal) 

X  X   

INR, PTT X  X   

EKG, LVEF X  X  2 ys after end of 
chemotherapy 

Toxicity (NCI)  X X X X 

Status of survival/ 
recurrence 

  X X X 

Mammography X    Each 6/12 month  
Accord. to guidelines 

 

9.7.2 Primary efficacy variable(s)  

Progression free survival (PFS) is defined as the time from the date of randomization 

into the study to the date of diagnosis of loco-regional recurrence or distant 

metastases. Loco-regional recurrence is defined as any relapse in the area of 

primary surgery and/or ipsilateral regional axillary lymph nodes including the nodules 

of the infra- or supraclavicular fossa. Any other tumor manifestation is defined as 

distant disease. 
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Additionally, analyses for overall survival (OS), the time from the date of 

randomization to the date of death associated with cancer related causes as well as 

from any other cause were performed, as well as the evaluation of all other 

secondary study objective. 

9.8 Data Quality Assurance  

There were several measuring methods by which quality of documented data was 

ensured. 

Throughout the trial, according to GCP, study monitor visits took place regular 

directly at the sites. The monitors contacted study staff personally to resolve 

problems immediately and regularly checked site`s source data. They additionally 

acted as contact persons for questions concerning documentation. 

At a second step, at the end of the clinical trial documented data were reviewed by 

data management. 

Furthermore, there were several boards consisting of different persons not directly 

involved in the clinical trial which were responsible for overall data management and 

conduct of the clinical trial. 

9.8.1 Monitoring 

Initiation visit – Before the start of SUCCESS-B, an initiation visit was performed in 

each participating center. For initiation at least one physician and study nurse had to 

take part. Detailed information concerning the conduct of the trial, inclusion and 

exclusion criteria, objectives, eCRF and handling of SAEs was given. The 

Investigator site file (ISF) with the necessary documents and information was handed 

over.  

Monitoring visits  

Quality of study data were assured by monitoring of investigational sites, provision of 

appropriate training for the site`s team, and use of data management procedures. 

Completeness and plausibility were monitored by visits on-site as well as review of 

the eCRF.  

Monitoring was planned according to the risk-adapted Adamon-concept. The hazard 

risk of the clinical trial was classified as comparable to standard treatment. Monitoring 

was planned according to the monitoring risk class K3, lowest risk class. Each active 
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center had at least one monitoring visit carried out by CRO monitors during the 

course of the clinical trial. The order of the visited centers was randomly determined. 

The number of the patients who had to be monitored to 100% was randomly selected 

by the project management of the CRO.  

Source data verification was performed according to the following specification:  

Inclusion-/exclusion criteria:     100%  

Progression free survival (primary study objective):  100%  

Overall survival:       100%  

Adverse events / serious adverse events:   30%  

Quality of life:       30%  

Others:        20%  

In addition, the following issues were addressed at each monitoring visit:  

 Protocol deviations  

 Up-to-dateness of the documentation / clarification of questions concerning the 

documentation  

 Examination of the investigator site file and updating if necessary  

 

Depended on the number of enrolled patients the number of monitoring visits per 

center ranged 1 to 5.  

At each contact the clinical monitor addressed, if AEs and SAEs have occurred, if 

Informed consent of patients was checked and if Source data verification was 

performed according to monitoring plan and deviations from study protocol were 

listed. ISF was controlled and up-dated if necessary.  

Not all patients were monitored 100% on-site, but all eCRFs were checked for 

completeness.  

Close out-visits  

After “last patient last visit” each center had a close out visit. At this visit ISF was 

updated. 

9.8.2 Electronic data checks (eChecks)  

Electronic edit checks (eChecks) were performed automatically and immediately 

when entering data in the eCRF. The user was made aware of missing data entries 

or any implausibility. This was done by warning and error messages. Certain 
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triggered error messages did not allow the user to saving the eCRF form until the 

error was corrected.  

9.8.3 Manuel data checks (mChecks)  

Manuel corrections were performed by the Data management, whenever electronic 

checks couldn`t be done.  

To verify the correctness, validity and completeness of the data, as well as to find 

protocol violations, plausibility- or cross-checks were performed. Additionally free text 

entries had to be checked on plausibility or any "hidden" information (E.g. AEs or 

SAEs) or "prohibited" information (such as patient’s full name or documented data 

after a withdrawal of consent). 

9.8.4 Checks by Pharmacovigilance  

Pharmacovigilance was monitored by the SUCCESS trial center in Munich. Adverse 

events (AEs) were documented by the sites directly into the eCRFs. 

AEs that met the following criteria had to be classified as a serious adverse event 

(SAE): 

– Death of the patient 

– serious deterioration of patient`s health resulting in life-threatening illness 

– permanent impairment 

– in-patient hospitalization or prolongation of hospitalization 

– medical or surgical intervention to prevent life-threatening illness or injury 

– fetal distress 

– fetal death 

– fetal congenital abnormality 

– fetal birth defect 

 

The study sites had to report SAEs within 24 hours by filling in an online SAE-

template provided by the patient`s eCRF. They needed to assess the degree of 

likelihood that the SAE was related to the administered study medication. 

The processed online document automatically was faxed to the SUCCESS trial 

center in Munich and the involved pharmaceutical company. 
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After receiving  notice of the SAE the sponsor also had to assess immediately 

whether the SAE was unexpected (side effect not listed in the investigator`s 

brochure) and very likely (1-3) caused by the study medication administered. SAE 

that met those criteria were classified as Suspected Unexpected Serious Adverse 

Reaction (SUSAR) and had to be reported to the BfArm and ethical committee. 

Furthermore the SUSAR was reported according to the GCP-guidelines within 15 

days to all study sites, except the AE/SAE caused a life threating condition. In this 

case it had to be reported within 7 days. 

In order to clarify all circumstances the study site was requested to provide all 

information available. The receipt of the BfArm and all documents on the 

SAE/SUSAR were documented according to the SAE/SUSAR-SOP and Checklist 

attached in the appendix. After having collected all information on the SAE/SUSAR, 

the documents were deposed anonymized in the SUCCESS trial center in Munich 

and can also be found in the attachment. 

 

Table 9 Degree of relation between SAE and expected side effects. 

1 Very likely 

2 Likely 

3 Possible 

4 Unlikely 

5 No relation  

9.8.5 Study Coordinator Board  

The study coordinator board had to ensure that the correct, complete and reliable 

data were taken. Therefore it had to: 

– Provide instructional material to each study site (following GCP) 

– Perform and sponsor study meetings before the start of the study and at least 

– once a year following. These meetings included instruction in all sections of 

the protocol, the completion of the clinical report forms and general study 

procedures 

– Be available at any time for consultation and stay in personnel contact with the 

study site by mail, email, telephone or fax 

– Review and evaluate clinical report data and use standard computer edits to 

– detect errors in data collection 
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9.8.6 Independent Data and Safety Monitoring Board (DSMB)  

An Independent Data and Safety Monitoring Committee was attached to the 

randomized clinical trial and charged with the responsibility of monitoring 

performance of the trial, safety of the participants, and efficacy of the treatments 

being tested. (146, 147)The necessity of a DSMB stems from the ethical imperative 

to dissociate the treating physician from the accruing data in order to maintain a 

legitimate “state of equipoise” regarding the therapies being studied and to remove 

those with vested interest in specific treatment from deciding whether the trial should 

continue.  

The duties of the Independent Data and Safety Monitoring Committee comprised 

monitoring the following: 

 Recruitment, retention 

 Protocol violations 

 Identify need for additional data to clarify endpoints 

 Identify problems with the study assumptions used for planning and design 

(e.g., sample size reviews) 

 If interim data indicate an intervention is harmful, the trial may be stopped. 

 If interim data demonstrate a clear benefit from an intervention, the trial may 

be stopped. 

The Independent Data and Safety Monitoring Committee compromised a Chair and 

multidisciplinary member, including clinician(s), statistician(s), an ethicist, a clinical 

trialist and an executive secretary. 

 

9.8.7 Statistical Methods Planned in the Protocol  

Efficacy interim analyses were planned to be performed after 50% and 75% of the 

expected events of recurrence for the primary objective, the difference in the disease 

free survival after randomisation in patients treated with 3 cycles of Epirubicin-

Fluorouracil-Cyclophosphamide(FEC)-chemotherapy, followed by 3 cycles of 

Docetaxel(D)-chemotherapy versus 3 cycles of Epirubicin-Fluorouracil-

Cyclophosphamide(FEC), followed by 3 cycles of Gemcitabine-Docetaxel(DG)-

chemotherapy have emerged.  
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The level of significance was planned to be adjusted according to a group sequential 

design with two efficacy interim analyses after occurrence of 50% and 75%, with the 

alpha spending function as proposed by Lan – DeMets (148)   and with alpha-levels 

for the 1st, 2nd and final analysis as proposed by O’Brien and Fleming (149). The 

respected adjusted alpha-levels for the 1st, 2nd and final analysis were be set to 

alpha1=0.00052, alpha2=0.01411 and alpha3=0.04507. 

9.8.8 Determination of sample size  

The sample size for the previous Success A-Study was calculated to be 3.658 for 

patients with HER2 negative and HER2-positive disease. Given the rapid changes in 

targeted therapy based on the HER2-neu antigen (e.g. trastuzumab, lapatinib), 

optimizing cytostatic treatment in the HER2-neu positive patient group becomes 

increasingly challenging and relevant. 

 

The following assumptions were made: 

 The DFS at 5 years of patients receiving FU/Epirubicin/Cyclophosphomide 

followed by Docetaxel is 78,3%. 

 There will be an absolute of 4% improvement in 5-year DFS (i.e. an increase 

from 78,3% to 82,3% ) for patients receiving FU/Epirubicin/Cyclophosphomide 

followed by Docetaxel/Gemcitabine.  

 The error rate for a false positive outcome () is set to 5%, using two-sided 

significance tests.  

 The error rate for a false negative outcome (ß) is set to 20%, i.e. the power of 

the trial is set to 80%.  

 945 patients withHER2-neu positive breast cancer have been recruited into 

the Success A-Trial 

 The common exponential drop out rate over whole duration of the study is 

10%.  

 The accrual period during which patients enter the study is 60 months (5 

years).  

The follow-up period from the end of accrual until the analysis of the data is 36 

months (3 years).  
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To confirm the absolute increase of DFS-rates at 5 years by 4% from 78,3% to 82,3%  

for patients from therapy arms by a  two-sided log rank tests,  a total of  N=297 

events were needed. The total number of  patients to be included into the final 

analysis of HER2-neu positive patients are equal to N=1723 (i.e. 783 patients per 

arm, assuming both 1:1 randomization and common exponential drop-out rate over 

whole duration of the study of 10%).  

An overview on the relation of total sample size calculated to different values of 

clinically significant difference (4% - 6%) and to the length of the follow-up period (3, 

5, 8 years) is given in the following table. 

 

Based on the number of 945 HER2-neu positive patients already recruited into the 

original SUCCESS A Trial, an additional number of 778 patients had to be recruited 

into the SUCCESS B-Trial on the premises given above. 

 

 =0,05% and =20% (Power = 80%),  expected drop-out rate=10%, accrual = 5 

years 

 

 
Two-sided log-rank test (preferred by regulatory authorities) 

Sample Size + FU = 3 years + FU = 5 years + FU = 8 years 

Δ DFS = 4%  
(78,3% → 82,3%) 

# events =  743 
# pat = 2 x 1829 

# events =  743 
# pat = 2 x 1397 

#  events = 743 
# pat = 2 x 1060 

Δ DFS = 5%  
(78,3% → 83,3%) 

# events =  444 
  # pat = 2 x 1131 

# events = 444 
# pat = 2 x 863 

#  events =  444 
# pat= 2 x 654 

Δ DFS = 6%  
(78,3% → 84,3%) 

# events =  297 
  # pat = 2 x 783 

# events = 297 
# pat = 2 x 596 

#  events =  297 
# pat = 2 x 451 

All sample size calculations were obtained using the software nQuery Advisor ® 5.0. 

9.8.9 Changes in the Conduct of the Study or Planned Analyses  

There was an amendment necessary for the SUCCESS-B trial – extension of the 

inclusion criterias from pT2 to pT1c, Extension of targeted therapy for all patients, 

extension of the recruitment period to 5 years, docetaxel no more study product due 

to approval for nodal negative patients, Monitoring of cardiac safety throughout the 

study, updating the recommendation for adjuvant radiotherapy, additional blood 

samples during the conduct of the study. All points were submitted to the lead ethical 

board and approved in 2010. 
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10 Study patients 

10.1 Disposition of patients   
 

Overall, 793 patients were randomized in the SUCCESS B trial (see CONSORT 

diagram in Fig. 17). 395 patients were assigned to FEC-Doc chemotherapy and 398 

patients were assigned to FEC-DocG chemotherapy. 

Figure 18 Consort diagram showing patient disposition in the SUCCESS 
B trial 

 

 
 

10.2 Protocol deviations  

10.2.1 Protocol deviations inclusion and exclusion criteria  

Violations of the inclusion and exclusion criteria were observed in 49 (6.2%) patients 

(in three patients, more than one inclusion or exclusion criterion was violated), with 

the violation of the inclusion criterion 8 (Bilirubin, ASAT (SGOT), ALAT (SGPT) 

and/or Alkaline phosphatase within 1.5 fold of the reference laboratory’s normal 

range for patients) in 41 patients (5.2%). All other violations of in- and exclusion 

criteria concerned less than 1.0% of patients. Further details are shown in Table 10 

below. 
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Table 10 Violation of inclusion and exclusion criteria 

Number of Cycles 
Number of patients 

n (%) 

IC1 1 (0.1) 

IC2 7 (0.9) 

IC7 2 (0.3) 

IC8 41 (5.2) 

EC3 2 (0.3) 

EC4 2 (0.3) 

Total 793 (100.0) 

10.2.2 Protocol deviations during chemotherapy 

Dose modifications were documented in 5.3% (n = 238) of all chemotherapy cycles 

(Table 11). 77.7% of these were dose reductions necessary due to hematologic or 

non-hematologic toxicity according to the requirements of the study protocol. In 8 

cycles (3.4%) dose reductions were performed because of patients request and in 45 

(18.9%) cycles dose modifications were performed because of other reasons (Table 

12).  

 

Table 11 Frequency of chemotherapy dose modifications for single 
cycles according to treatment arm 

Cycle 

Both randomization arms FEC-Doc FEC-DocG 

Number of 
chemotherapy 
cycles applied 

Dose 
modifications 

% (n) 

Number of 
chemotherapy 
cycles applied 

Dose 
modifications 

% (n) 

Number of 
chemotherapy 
cycles applied 

Dose 
modifications 

% (n) 

Cycle 1 778 0.0 (0) 389 0.0 (0) 389 0.0 (0) 

Cycle 2 771 1.8 (14) 385 2.1 (8) 386 1.6 (6) 

Cycle 3 764 2.2 (17) 384 1.8 (7) 380 2.6 (10) 

Cycle 4 756 5.3 (40) 381 2.1 (8) 375 8.5 (32) 

Cycle 5 732 12.6 (92) 368 7.9 (29) 364 17.3 (63) 

Cycle 6 711 10.5 (75) 358 6.1 (22) 353 15.0 (53) 

Total 4512 5.3 (238) 2265 3.3 (74) 2247 7.3 (164) 
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Table 12 Reasons for chemotherapy dose modifications according to 
treatment arm 

Reason 

Both randomization 
arms 

% (n) 

FEC-Doc 

% (n) 

FEC-DocG 

% (n) 

Hematological toxicity 39.9 (95) 36.5 (27) 41.5 (68) 

Non-hematological toxicity 37.8 (90) 41.9 (31) 36.0 (59) 

Patient request 3.4 (8) 1.4 (1) 4.3 (7) 

Other 18.9 (45) 20.3 (15) 18.3 (30) 

Total 100.0 (238) 100.0 (74) 100.0 (164) 

 

According to the study protocol, the application of the following chemotherapy cycle 

should not be delayed longer than two weeks from the preplanned infusion date. In 

fact, chemotherapy applications were delayed for more than two weeks after the 

preplanned date in only 0.4% of chemotherapy cycles (Table 13). The majority of 

these 19 delays of more than two weeks was attributed to hematologic or non-

hematologic toxicity (see Table 14). 

Table 13 Frequency of chemotherapy treatment delays of more than two 
weeks for single cycles according to treatment arm 

Cycle 

Both randomization arms FEC-Doc FEC-DocG 

Number of 
chemotherapy 
cycles applied 

Treatment 
delays 
% (n) 

Number of 
chemotherapy 
cycles applied 

Treatment 
delays 
% (n) 

Number of 
chemotherapy 
cycles applied 

Treatment 
delays 
% (n) 

Cycle 1 778 0.0 (0) 389 0.0 (0) 389 0.0 (0) 

Cycle 2 771 0.4 (3) 385 0.0 (0) 386 0.8 (3) 

Cycle 3 764 0.1 (1) 384 0.0 (0) 380 0.3 (1) 

Cycle 4 756 0.3 (2) 381 0.3 (1) 375 0.3 (1) 

Cycle 5 732 0.7 (5) 368 0.3 (1) 364 1.1 (4) 

Cycle 6 711 1.1 (8) 358 0.0 (0) 353 2.3 (8) 

Total 4512 0.4 (19) 2265 0.1 (2) 2247 0.8 (17) 
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Table 14 Reasons for chemotherapy treatment delays of more than two 
weeks according to treatment arm 

Reason 

Both 
randomization 

arms 

% (n) 

FEC-Doc 

% (n) 

FEC-DocG 

% (n) 

Hematological toxicity 26.3 (5) 50.0 (1) 23.5 (4) 

Non-hematological toxicity 42.1 (8) 50.0 (1) 41.2 (7) 

Patient request 5.3 (1) 0.0 (0) 5.9 (1) 

Technical reasons 10.5 (2) 0.0 (0) 11.8 (2) 

Other 15.8 (3) 0.0 (0) 17.6 (3) 

Total 100.0 (19) 100.0 (2) 100.0 (17) 

11 Efficacy evaluation 

11.1 Data sets analyzed 

The primary efficacy analysis was performed on the ITT Population: This population 

includes all patients who gave informed consent to take part in this study AND who 

were randomized into one of the chemotherapy treatment arm (A or B). A total of 793 

patients were included into this analysis. 

11.2 Analysis of Chemotherapy randomization  

11.2.1 Primary Study Aim  

The primary study aim was the comparison of disease-free survival (DFS) in patients 

treated with FEC-chemotherapy followed by Docetaxal chemotherapy (FEC-Doc arm) 

and in patients treated with FEC-chemotherapy followed by Docetaxal and 

gemcitabine chemotherapy (FEC-DocG arm). 

11.2.2 Secondary Efficacy Study Aim  

Secondary study aim with regard to efficacy was the comparison of overall survival 

(OS) between treatment arms FEC-Doc and FEC-DocG. 
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11.2.3 Statistical Method / Statistical Analysis  

Disease-free survival (DFS) was defined as the time from the date of randomisation 

to the earliest date of disease progression (distant metastasis, local recurrence, 

death from any cause) or the date of censoring. Patients who were lost to follow-up 

before the maximal observation time of 8 years (accrual period, 5 years; follow-up 

period, 3 years) or were disease-free after the maximal observation time were 

censored at the last date they were known to be disease-free or at the maximal 

observation time. Overall survival was defined in a similar fashion. 

The primary objective was to compare disease-free survival between the two 

treatment arms; secondary objective was to compare overall survival. Survival rates 

were estimated by the Kaplan-Meier product limit method. Simple Cox proportional 

hazards regression models with treatment arm as predictor were fitted to estimate 

hazard ratios (HRs) with 95% confidence intervals and corresponding p-values. 

Adjusted HRs were estimated using multivariable Cox regression models with age at 

randomisation (continuous), estrogen receptor status (categorical; negative, positive) 

and  lymph node stage (categorical; pN0, pN+) as additional predictors. 

All of the tests were two-sided, and a P value of < 0.05 was regarded as statistically 

significant. Calculations were carried out using the R system for statistical computing 

(version 3.4.0; R Development Core Team, Vienna, Austria, 2017) 
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11.2.4 Demographic and other baseline characteristics  

Patient chacarcteristics are described in Table 15. The distribution of patient 

characteristics was within expected ranges according to the inclusion and exclusion 

criteria of the study. The patient and tumor characteristics were well balanced between 

the two treatment arms. 

Table 15 Patient Characteristics according to treatment arm 

Characteristics 
 

FEC-Doc 
Mean or n 

FEC-Doc 
SD or % 

FEC-DocG 
Mean or n 

FEC-DocG 
SD or % 

Age 
 

55,1 10,3 54,4 10 

BMI 
 

26,1 4,8 26,2 5,3 

Tumor Stage pT1 201 50,9 193 48,5 

 
pT2 175 44,3 183 46 

 
pT3 18 4,6 12 3 

 
pT4 1 0,3 10 2,5 

Grading 1 4 1 6 1,5 

 
2 162 41 145 36,4 

 
3 229 58 247 62,1 

Nodal status pN0 210 53,2 217 54,5 

 
pN+ 185 46,8 181 45,5 

Tumor type invasive ductal 142 35,9 152 38,2 

 
invasive lobular 16 4,1 10 2,5 

 
others 237 60 236 59,3 

ER negative 146 37 153 38,4 

 
positive 249 63 245 61,6 

PR negative 176 44,6 175 44 

 
positive 219 55,4 223 56 

Menopauasal 
status pre 149 37,7 145 36,4 

 
post 246 62,3 253 63,6 

 

11.2.5 Efficacy results  

A total of 793 patients were included in the analysis. The percentage of missing values in 

each variable was below 1.0%. Events per treatment arm and observation time are 

shown in Table 16. 

Table 16 2 and 5 year desease free and overall survival rate according to 
treatment arm with 95% confidence intervals in the brackets 

Arm DFS Events 
DFS  
2-year-rate 

DFS  
5-year-rate OS Events 

OS  
2-year-rate 

OS  
5-year-rate 

FEC-Doc 27 0.98 (0.96, 0.99) 0.90 (0.86, 0.94) 15 0.99 (0.98, 1.00) 0.95 (0.92, 0.97) 

FEC-DocG 26 0.96 (0.94, 0.98) 0.91 (0.88, 0.95) 14 0.99 (0.97, 1.00) 0.96 (0.93, 0.98) 
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Disease-free survival 

The study did not show a significant difference between the treatment arms (HR = 0.96, 

95% CI: 0.56 to 1.65, p = 0.89) with 27 events in the FEC-Doc group and 26 events in 

the FEC-DocG group. Survival rates are shown in Table 16 and Figure 19. The adjusted 

HR was 0.99 (95% CI: 0.58 to 1.70, p = 0.97). 

 

Overall Survival 

The study did not show a significant difference between the treatment arms (HR = 0.89, 

95% CI: 0.43 to 1.85, p = 0.75) with 15 events in the FEC-Doc group and 14 events in 

the FEC-DocG group. Survival rates are shown in Table 16 and Figure 20. The adjusted 

HR was 0.95 (95% CI: 0.46 to 1.98, p = 0.90). 

 

Figure 19 Kaplan-Meier curves for disease-free survival according to 
treatment arm.  
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Figure 20 Kaplan-Meier curves for overall survival according to treatment 
arm.  

 

11.2.9 Efficacy conclusion Chemotherapy  

The primary study aim of SUCCESS-B was to compare the disease-free survival (DFS) 

in patients treated with FEC-chemotherapy followed by docetaxel chemotherapy (FEC-

Doc arm) to the DFS in patients treated with FEC-chemotherapy followed by docetaxel 

and gemcitabine chemotherapy (FEC-DocG arm), followed by targeted therapy for all 

patients. Therefore all events of 793 were included, whereby 395 were randomized into 

FEC-Doc and 398 into the FEC-DocG arm. The final survival analysis revealed no 

significant difference in DFS between the two treatment arms (HR = 0.96, 95% CI: 0.56 

to 1.65, p = 0.89); thus, the addition of gemcitabine to FEC-Docetaxel chemotherapy in 

early breast cancer patients did not significantly improve DFS. 
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12 Safety evaluation 
 

The safety evaluation regarding the chemotherapy treatment (FEC-Doc or FEC-

DocG) was performed in the Safety Population, defined as all patients who were 

treated with at least one cycle of FEC chemotherapy (n=778).  

12.1 Brief summary of adverse events 

For the safety evaluation, all adverse events observed within cycles 1 to 6 of the 

cytostatic treatments were analyzed. As the first three chemotherapy cycles 

comprised the same regimen (FEC) in both randomization arms, while the 

chemotherapy cycles 4 to 6 comprised different chemotherapy regimen in the two 

randomization arms (Doc vs. DocG), some of the following analyses were performed 

separately for chemotherapy cycles 1 to 3 and chemotherapy cycles 4 to 6.  

The most common adverse events of any grade (more than 30% of patients) 

recorded during the first three cycles of chemotherapy treatment (FEC in both 

randomization arms) were blood and lymphatic system disorders (leukopenia, 

anemia, neutropenia), alopecia, fatigue and nausea. Leukopenia and neutropenia 

were also by far the most common grade 3 to 4 adverse events during the first three 

cycles of chemotherapy treatment, while no other type of grade 3 to 4 adverse event 

was observed in more than 3% of patients. 

In cycles 4 to 6 of chemotherapy treatment (Doc or DocG) the most common adverse 

events of any grade (more than 30% of patients) observed in both treatment arms 

were blood and lymphatic system disorders (leukopenia, anemia, neutropenia), while 

in addition also SGPT elevation was frequently observed in the DocG arm. In both 

treatment arms, the most common grade 3 to 4 adverse events were leukopenia 

(more than 45% in both treatment arms) and neutropenia (more than 20% in both 

treatment arms), while febrile neutropenia was observed in about 3% of patients in 

both treatment arms. Types and frequencies of adverse events observed in the 

SUCCESS B study are as expected for cytostatic chemotherapy regimens containing 

anthracyklines and taxanes. 
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12.1.1 Adverse events 

Frequencies of the main adverse events according to treatment arms, treatment 

cycles, and grades are shown in Tables 17 – 21. In addition, frequencies of G-CSF 

and antibiotic treatment are presented in Tables 22- 23.  

 

Table 17 Most common adverse events for FEC treatment (cycles 1-3) 
according to CTCAE V 3.0 (n = 778 patients in the safety population) 

Adverse event FEC (cycles 1-3; all grades) 

% (n) 

FEC (cycles 1-3; grades 3 and 
4) 

% (n) 

Leukopenia 67.2 (523) 41.1 (320) 

Alopecia 65.9 (513) 0.0 (0) 

Nausea 54.6 (425) 2.6 (20) 

Anemia 43.7 (340) 0.1 (1) 

Neutropenia 38.9 (303) 29.8 (232) 

Fatigue 38.3 (298) 2.1 (16) 

SGPT elevation 27.0 (210) 1.4 (11) 

Vomiting 20.8 (162) 2.1 (16) 

Constipation 19.4 (151) 0.5 (4) 

Stomatitis 18.0 (140) 0.3 (2) 

Diarrhea 12.5 (97) 0.4 (3) 

Thrombopenia 12.1 (94) 0.9 (7) 

SGOT elevation 11.3 (88) 0.1 (1) 

Headache 10.5 (82) 0.6 (5) 

Bone pain 8.9 (69) 0.0 (0) 

Neuropathy 8.2 (64) 0.3 (2) 

Arthralgia 3.3 (26) 0.1 (1) 

Nail changes 2.6 (20) 0.0 (0) 

General pain 2.3 (18) 0.0 (0) 

Gastrointestinal 
disorder 

1.7 (13) 0.1 (1) 

Febrile neutropenia 1.7 (13) 1.7 (13) 
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Table 18 Most common adverse events for cycles 4-6 all grades CTCAE 
V3.0 (n = 381 patients that received at least one cycle of Doc; n = 375 
patients that received at least one cycle of DocG) 

Adverse event Doc (cycles 4-6; all 
grades) 

% (n) 

DocG (cycles 4-6; all 
grades) 

% (n) 

Leukopenia 61.7 (235) 70.7 (265) 

Anemia 36.2 (138) 52.8 (198) 

Neutropenia 32.8 (125) 35.5 (133) 

Bone pain 25.5 (97) 13.9 (52) 

Neuropathy 23.4 (89) 18.7 (70) 

Fatigue 22.6 (86) 26.7 (100) 

Diarrhea 20.2 (77) 27.5 (103) 

SGPT elevation 19.7 (75) 36.3 (136) 

Stomatitis 17.8 (68) 20.3 (76) 

Nail changes 17.3 (66) 13.6 (51) 

Nausea 13.6 (52) 21.9 (82) 

SGOT elevation 11.5 (44) 25.9 (97) 

Arthralgia 11.5 (44) 9.3 (35) 

Constipation 10.8 (41) 12.8 (48) 

Vomiting 5.5 (21) 8.5 (32) 

Headache 5.0 (19) 6.1 (23) 

Febrile neutropenia 3.7 (14) 3.2 (12) 

Thrombopenia 3.1 (12) 18.7 (70) 

Alopecia 2.6 (10) 2.1 (8) 

General pain 2.6 (10) 2.4 (9) 

Gastrointestinal 
disorder 

2.6 (10) 2.7 (10) 
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Table 19 Most common adverse events for cycles 4-6 grades 3-4 CTCAE 
V3.0 (n = 381 patients that received at least one cycle of Doc; n = 375 
patients that received at least one cycle of DocG) 

Adverse event Doc (cycles 4-6; grades 3-
4) 

% (n) 

DocG (cycles 4-6; grades 
3-4) 

% (n) 

Leukopenia 46.5 (177) 52.0 (195) 

Neutropenia 27.6 (105) 24.8 (93) 

Febrile neutropenia 3.7 (14) 3.2 (12) 

Alopecia 0.0 (0) 0.0 (0) 

Nausea 0.3 (1) 2.1 (8) 

Anemia 0.5 (2) 1.9 (7) 

Fatigue 1.3 (5) 3.7 (14) 

Vomiting 0.5 (2) 0.5 (2) 

Stomatitis 1.6 (6) 1.9 (7) 

SGPT elevation 1.0 (4) 6.9 (26) 

Constipation 0.3 (1) 0.0 (0) 

Thrombopenia 0.3 (1) 1.9 (7) 

SGOT elevation 0.3 (1) 1.3 (5) 

Diarrhea 1.6 (6) 1.3 (5) 

Headache 0.5 (2) 0.8 (3) 

Neuropathy 0.8 (3) 0.5 (2) 

General pain 0.0 (0) 0.5 (2) 

Gastrointestinal 
disorder 

0.0 (0) 0.0 (0) 

Arthralgia 0.3 (1) 0.5 (2) 

Bone pain 1.8 (7) 0.3 (1) 

Nail changes 0.3 (1) 0.5 (2) 
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Table 20 Combined frequency of grade 3 or 4 leukopenia, neutropenia or 
febrile neutropenia for cycles 1-3 combined and for cycles 4-6 combined 

Cycle Number of 
patients 

FEC 

(both randomization arms) 

% (n) 

Doc 

 

% (n) 

DocG 

 

% (n) 

Cycles 1-

3 

combined 

778 52.2 (406) - - - - 

Cycle 4-6 

combined 

381/375 - - 51.4 (196) 55.2 (207) 

 

Table 21 Frequency of G-CSF treatment performed for each single cycle, 
for cycles 1-3 combined and for cycles 4-6 combined 

Cycle Number of 
chemotherapy 
cycles 
received 

FEC 

(both randomization arms) 

% (n) 

Doc 

 

% (n) 

DocG 

 

% (n) 

Cycle 1 778 11.2 (87) - - - - 

Cycle 2 771 18.4 (142) - - - - 

Cycle 3 764 22.3 (170) - - - - 

Cycles 1-

3 

combined 

 26.1 (203) - - - - 

Cycle 4 381/375 - - 32.3 (123) 32.8 (123) 

Cycle 5 368/364 - - 35.3 (130) 42.0 (153) 

Cycle 6 358/353 - - 36.3 (130) 44.2 (156) 

Cycle 4-6 

combined 

 - - 44.4 (169) 53.3 (200) 
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Table 22 Frequency of oral antibiotic therapy performed for each single 
cycle, for cycles 1-3 combined and for cycles 4-6 combined 

Cycle Number of 
chemothera
py cycles 
received 

FEC 

(both randomization 

arms) 

% (n) 

Doc 

 

% (n) 

DocG 

 

% (n) 

Cycle 1 778 13.2 (103) - - - - 

Cycle 2 771 8.4 (65) - - - - 

Cycle 3 764 8.1 (62) - - - - 

Cycles 1-3 

combined 

 19.8 (154) - - - - 

Cycle 4 381/375 - - 14.7 (56) 14.4 (54) 

Cycle 5 368/364 - - 14.1 (52) 10.4 (38) 

Cycle 6 358/353 - - 10.1 (36) 9.9 (35) 

Cycle 4-6 

combined 

 - - 24.9 (95) 25.6 (96) 

 

Table 23 Frequency of intravenous antibiotic therapy performed for each 
single cycle, for cycles 1-3 combined and for cycles 4-6 combined 

Cycle Number of 
chemotherapy 
cycles 
received 

FEC 

(both randomization arms) 

% (n) 

Doc 

 

% (n) 

DocG 

 

% (n) 

Cycle 1 778 2.2 (17) - - - - 

Cycle 2 771 1.0 (8) - - - - 

Cycle 3 764 0.9 (7) - - - - 

Cycles 1-

3 

combined 

 3.2 (25) - - - - 

Cycle 4 381/375 - - 2.9 (11) 1.6 (6) 

Cycle 5 368/364 - - 1.9 (7) 2.5 (9) 

Cycle 6 358/353 - - 0.8 (3) 2.5 (9) 

Cycle 4-6 

combined 

 - - 5.0 (19) 4.8 (18) 
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12.1.2 Analysis of adverse events 

The most common adverse events (all grades) in the first three treatment cycles 

(FEC in both randomization arms; Table 17) affecting more that 20% of all patients 

were in descending order of frequency leukopenia (67.2%), alopecia (65.9%), 

nausea (54.6%), anemia (43.7%), neutropenia (38.9%), fatigue (38.3%), elevation of 

SGPT (27.0%), and vomiting (20.8%). The most common adverse events of grades 3 

or 4 in the first three FEC cycles were leukopenia (41.1%) and neutropenia (29.8%). 

No other type of grade 3 or 4 adverse events was observed in more than 3% of 

patients (Table 18).  

In the treatment cycles 4 to 6, the patients received either Doc (FEC-Doc group) or 

DocG (FEC-DocG group). The most common adverse events affecting more that 

20% of all patients (all grades) observed in cycles 4 to 6 (Table 19) in the FEC-Doc 

group were in descending order of frequency leukopenia (61.7%), anemia (36.2%), 

neutropenia (32.8%), bone pain (25.5%), neuropathy (23.4%), fatigue (22.6%) and 

diarrhea (20.2%). In the FEC-DocG group, the most common adverse events were 

leukopenia (70.7%), anemia (52.8%), SGPT elevation (36.3%), neutropenia (35.5%), 

diarrhea (27.5%), fatigue (26.7%), SGOT elevation (25.9%), nausea (21.9%), and 

stomatitis (20.3%). Patients in the FEC-DocG group experienced considerably more 

adverse events of any grade during cycles 4 to 6 with regard to leukopenia, nausea, 

anemia, fatigue, SGPT elevation, thrombopenia, SGOT elevation, and diarrhea, while 

patients in the FEC-Doc group had considerably more often adverse events of any 

grade in terms of neuropathy and bone pain (Table 18). The most common grade 3 

or 4 adverse events in cycles 4 to 6 observed in the FEC-Doc and the FEC-DocG 

group are listed in Table 18. The most common grade 3 or 4 adverse events in cycles 

4 to 6 in the FEC-Doc group were leukopenia (46.5%), neutropenia (27.6%) and 

febrile neutropenia (3.7%); the most common grade 3 or 4 adverse events in cycles 4 

to 6 in the FEC-DocG group were leukopenia (52.0%), neutropenia (24.8%), SGPT 

elevation (6.9%), fatigue (3.7%) and febrile neutropenia (3.2%). Patients in the FEC-

DocG group experienced considerably more grade 3 or 4 adverse events during 

cycles 4 to 6 with regard to leukopenia, fatigue, nausea, anemia, SGPT elevation, 

thrombopenia and SGOT elevation, while patients in the FEC-Doc group had 

considerably more often grade 3 or 4 bone pain (Table 19). 
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We further analyzed the combined frequency of the three most common grade 3 or 4 

adverse events leukopenia, neutropenia and febrile neutropenia in cycles 1 to 3 

combined (FEC in both randomization arms) and in cycles 4 to 6 combined (Doc or 

DocG). As shown in Table x4, 52.2% of patients had at least one occurrence of grade 

3 or 4 leukopenia, neutropenia and/or febrile neutropenia during the first three cycles. 

Overall, patients in the FEC-DocG group had more often at least one occurrence of 

grade 3 or 4 leukopenia, neutropenia or febrile neutropenia during cycles 4 to 6 than 

patients in the FEC-Doc group (55.2% vs. 51.4%; Table 19). 

During the first three cycles, 11.2% (cycle 1) to 22.3% (cycle 3) of patients were 

treated with G-CSF (Table 20); overall, 26.1% of patients received G-CSF treatment 

during the first three cycles. A similar proportion of patients in the FEC-DocG group 

and the FEC-Doc group received G-CSF treatment in cycle 4 (32.8% vs. 32.3%), but 

patients in the FEC-DocG group received considerably more often G-CSF treatment 

than patients in the FEC-Doc group in cycle 5 (42.0% vs. 35.3%), cycle 6 (44.2% vs. 

36.3%) and overall at least once during cycles 4 to 6 (53.3% vs. 44.4%). 

Oral antibiotic therapy was given to 13.2%, 8.4% and 8.1% of patients in cycle 1, 2 

and 3 respectively, and 19.8% of patients received at least one oral antibiotic 

treatment during the first three cycles (Table 21). The proportion of patients receiving 

oral antibiotic therapy in each of the cycles 4 to 6 ranged from 9.9% to 14.7% and 

was similar in the FEC-DocG and FEC-Doc group. In addition, the two groups were 

also similar with regard to the proportion of patients that received oral antibiotic 

treatment at least once during cycles 4 to 6 (25.6% vs. 24.9%; Table 22). 

Only a small proportion of patients needed intravenous antibiotic treatment (Table 

22). During the first three cycles, 2.2% (cycle 1), 1.0 % (cycle 2) and 0.9% (cycle 3) 

received intravenous antibiotic therapy, and 3.2% of patients were treated with 

intravenous antibiotics at least once during cycles 1 to 3. The proportion of patients 

receiving intravenous antibiotic therapy in each of the cycles 4 to 6 ranged from 0.8% 

to 2.9% and was similar in the FEC-DocG and FEC-Doc group; the two groups were 

also similar with regard to the proportion of patients that received intravenous 

antibiotics at least once during cycles 4 to 6 (4.8% vs. 5.0%; Table 22). 
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12.1.3 Listing of adverse events by patient 

For a line listing of all adverse events (n=18048) by patients please see electronic 

appendix (Supplementary Table S12.1).  

 

 

12.2 Deaths, other serious adverse events and other significant 
adverse events 

12.2.1 Deaths 

Overall, 31 deaths were reported within the follow-up period (Table 24); the exact 

date of death was known for 29 deaths and unknown for two deaths. Most of the 

deaths (26; 83.9%) were breast cancer related, three deaths (9.7%) were regarded 

as not being tumor-related and for two deaths (6.5%) the cause of death was 

unknown.  

 

Table 24 Deaths and causes of deaths within the follow-up period 

Cause of death n (%) 

Death breath cancer 

related 

26 (83.9) 

Death not tumor 

related 

3 (9.7) 

Cause of death 

unknown 

2 (6.5) 

Total 31 (100.0) 

 

The line listing of all deaths (n = 31) is attached in the appendix of the study report 

(Supplementary Table S12.2). 

12.2.2 Serious adverse events 

Overall, 453 SAE’s were observed during the SUCCESS B study, with 256 SAE’s in 

the FEC-DocG arm and 197 SAE’s in the FEC-Doc arm (Table 25). Most common 

SAE’s were blood and lymphatic system disorders (mainly leukopenia, neutropenia, 

and febrile neutropenia), gastrointestinal disorders (mainly diarrhea, nausea, and 
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vomiting), and general disorders (mainly fatigue, general physical health 

deterioration, and fever). Types and frequencies of SAE’s were as expected 

according to the relevant Summaries of Product Characteristics (SPC’s). 

Table x9 gives an overview of SAEs according to the MedDRA System Organ Class 

(SOC) terms; the line listing of all serious adverse events is attached in the appendix 

of the study report (see Supplementary Table S12.3). 
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Table 25 Overview of SAEs that occurred in the SUCCESS B study 

 
Table 24 - continued 

N % N % N

Agranulocytosis 0.0 1 0.5 1

Anaemia 1 0.4 2 1.0 3

Febrile neutropenia 13 5.1 17 8.6 30

Leukocytosis 1 0.4 0.0 1

Leukopenia 19 7.4 18 9.1 37

Lymphadenocyst 0.0 1 0.5 1

Lymphadenopathy 1 0.4 0.0 1

Neutropenia 6 2.3 10 5.1 16

Thrombocytopenia 4 1.6 0.0 4

White blood cell disorder 1 0.4 4 2.0 5

Blood and lymphatic system disorders - 

Total 46 18.0 53 26.9 99

Angina pectoris 1 0.4 0.0 1

Arrhythmia supraventricular 0.0 1 0.5 1

Atrial fibrillation 0.0 1 0.5 1

Atrial tachycardia 0.0 2 1.0 2

Cardiac failure 1 0.4 1 0.5 2

Coronary artery disease 0.0 1 0.5 1

Nodal arrhythmia 0.0 1 0.5 1

Palpitations 0.0 1 0.5 1

Tachycardia paroxysmal 0.0 2 1.0 2

Tachyarrhythmia 1 0.4 0.0 1

Left ventricular dysfunction 1 0.4 3 1.5 4

Cardiac disorders - Total 4 1.6 13 6.6 17

Blood and lymphatic system disorders

Cardiac disorders

Arm

TotalA (FEC-DocG) B (FEC-Doc)System Organ Class Term PT Term
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Table 24 - continued 

N % N % N

External ear pain 0.0 1 0.5 1

Vertigo 3 1.2 0.0 3

Ear and labyrinth disorders - Total
3 1.2 1 0.5 4

Eye disorders Uveitis 0.0 1 0.5 1

Eye disorders - Total 0 0.0 1 0.5 1

Gastrointestinal disorders Abdominal distension 0.0 1 0.5 1

Abdominal pain 2 0.8 2 1.0 4

Abdominal pain upper 1 0.4 0.0 1

Anal haemorrhage 0.0 1 0.5 1

Ascites 1 0.4 0.0 1

Diarrhoea 8 3.1 3 1.5 11

Dyspepsia 0.0 1 0.5 1

Inguinal hernia 0.0 1 0.5 1

Nausea 8 3.1 8 4.1 16

Pancreatitis 0.0 2 1.0 2

Stomatitis 1 0.4 2 1.0 3

Vomiting 8 3.1 9 4.6 17

Gastrointestinal disorders - Total

29 11.3 30 15.2 59

Asthenia 2 0.8 0.0 2

Chest discomfort 1 0.4 0.0 1

Chest pain 2 0.8 1 0.5 3

Chills 1 0.4 0.0 1

Disease progression 2 0.8 1 0.5 3

Fatigue 6 2.3 2 1.0 8

General physical health deterioration 14 5.5 5 2.5 19

Impaired healing 2 0.8 0.0 2

Malaise 1 0.4 0.0 1

Mucosal inflammation 5 2.0 1 0.5 6

Necrosis 1 0.4 0.0 1

Oedema 2 0.8 0.0 2

Pain 1 0.4 1 0.5 2

Performance status decreased 1 0.4 0.0 1

Pyrexia 18 7.0 9 4.6 27

Sudden death 0.0 1 0.5 1

General disorders and administration 

site conditions - Total

59 23.0 21 10.7 80

Immune system disorders Hypersensitivity 2 0.8 0.0 2

Immune system disorders - Total 2 0.8 0 0.0 2

Appendicitis 0.0 1 0.5 1

Bacterial sepsis 0.0 1 0.5 1

Breast abscess 0.0 2 1.0 2

Bronchitis 2 0.8 0.0 2

Cellulitis 0.0 1 0.5 1

Cystitis 1 0.4 1 0.5 2

Device related infection 1 0.4 3 1.5 4

Enterocolitis infectious 0.0 1 0.5 1

Erysipelas 3 1.2 0.0 3

Gastrointestinal infection 0.0 1 0.5 1

Herpes zoster 1 0.4 1 0.5 2

Infection 1 0.4 0.0 1

Influenza 2 0.8 0.0 2

Lip infection 1 0.4 0.0 1

Mastitis 1 0.4 0.0 1

Pneumonia 3 1.2 1 0.5 4

Pyelonephritis 1 0.4 0.0 1

Sepsis 1 0.4 0.0 1

Urinary tract infection 1 0.4 0.0 1

Wound infection 2 0.8 1 0.5 3

Infections and infestations - Total

21 8.2 14 7.1 35

System Organ Class Term PT Term

Arm

TotalA (FEC-DocG) B (FEC-Doc)

General disorders and administration 

site conditions

Ear and labyrinth disorders

Infections and infestations
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Table 24 - continued 

N % N % N

Fracture 1 0.4 3 1.5 4

Procedural complication 2 0.8 0.0 2

Rib fracture 1 0.4 0.0 1

Seroma 1 0.4 0.0 1

Suture related complication 0.0 1 0.5 1

Wound complication 0.0 1 0.5 1

Wound dehiscence 2 0.8 0.0 2

Injury, poisoning and procedural 

complications - Total 7 2.7 5 2.5 12

Investigations Alanine aminotransferase 1 0.4 0.0 1

C-reactive protein increased 1 0.4 0.0 1

Ejection fraction decreased 1 0.4 0.0 1

Granulocytes abnormal 1 0.4 0.0 1

Haemoglobin decreased 0.0 1 0.5 1

Neutrophil count 0.0 1 0.5 1

White blood cell count increased 1 0.4 0.0 1

Investigations - Total 5 2.0 2 1.0 7

Decreased appetite 2 0.8 0.0 2

Dehydration 2 0.8 0.0 2

Hyperglycaemia 2 0.8 0.0 2

Type 2 diabetes mellitus 0.0 1 0.5 1

Metabolism and nutrition disorders - 

Total 6 2.3 1 0.5 7

Back pain 3 1.2 5 2.5 8

Flank pain 1 0.4 0.0 1

Musculoskeletal pain 1 0.4 1 0.5 2

Myalgia 1 0.4 3 1.5 4

Neck pain 0.0 1 0.5 1

Osteoarthritis 1 0.4 0.0 1

Osteoporosis 0.0 1 0.5 1

Osteoporotic fracture 1 0.4 0.0 1

Musculoskeletal and connective tissue 

disorders - Total 8 3.1 11 5.6 19

Lymphangiosis carcinomatosa 1 0.4 0.0 1

Metastases to bone 2 0.8 0.0 2

Metastases to liver 1 0.4 1 0.5 2

Metastases to lung 0.0 1 0.5 1

Metastases to lymph nodes 1 0.4 0.0 1

Metastases to spine 1 0.4 0.0 1

Neoplasm progression 0.0 1 0.5 1

Ovarian cancer 1 0.4 0.0 1

Second primary malignancy 1 0.4 1 0.5 2

Uterine cancer 0.0 1 0.5 1

Neoplasms benign, malignant and 

unspecified (incl cysts and polyps) - 

Total 8 3.1 5 2.5 13

Nervous system disorders Dizziness 1 0.4 1 0.5 2

Epilepsy 0.0 1 0.5 1

Headache 3 1.2 1 0.5 4

Lethargy 1 0.4 0.0 1

Loss of consciousness 0.0 1 0.5 1

Migraine 1 0.4 0.0 1

Muscle spasticity 0.0 1 0.5 1

Neuralgia 0.0 1 0.5 1

Presyncope 0.0 1 0.5 1

Speech disorder 0.0 1 0.5 1

Subarachnoid haemorrhage 0.0 0.0 0

Syncope 1 0.4 0.0 1

Nervous system disorders - Total 7 2.7 8 4.1 15

Device malfunction 1 0.4 0.0 1

Thrombosis in device 0.0 1 0.5 1

Product issues - Total 1 0.4 1 0.5 2

Neoplasms benign, malignant and 

unspecified (incl cysts and polyps)

System Organ Class Term

Product issues

Metabolism and nutrition disorders

Musculoskeletal and connective tissue 

disorders

Injury, poisoning and procedural 

complications

PT Term

Arm

TotalA (FEC-DocG) B (FEC-Doc)
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N % N % N

Anxiety 1 0.4 1 0.5 2

Depression 2 0.8 1 0.5 3

Fear 0.0 1 0.5 1

Mood altered 1 0.4 1 0.5 2

Psychiatric disorders - Total 4 1.6 4 2.0 8

Pollakiuria 0.0 1 0.5 1

Renal failure 0.0 3 1.5 3

Urethral caruncle 0.0 1 0.5 1

Renal and urinary disorders - Total

0 0.0 5 2.5 5

Reproductive system and breast 

disorders

Breast mass 1 0.4 0.0 1

Menorrhagia 1 0.4 0.0 1

Reproductive system and breast 

disorders - Total 2 0.8 0 0.0 2

Alveolitis 1 0.4 0.0 1

Bronchial hyperreactivity 1 0.4 0.0 1

Cough 1 0.4 1 0.5 2

Dyspnoea 5 2.0 2 1.0 7

Lung infiltration 1 0.4 1 0.5 2

Pleural effusion 1 0.4 1 0.5 2

Pneumonitis 1 0.4 1 0.5 2

Pneumothorax 1 0.4 0.0 1

Pulmonary congestion 1 0.4 0.0 1

Pulmonary embolism 4 1.6 1 0.5 5

Pulmonary infarction 1 0.4 0.0 1

Pulmonary oedema 1 0.4 0.0 1

Tracheal inflammation 1 0.4 0.0 1

Respiratory, thoracic and mediastinal 

disorders - Total 20 7.8 7 3.6 27

N % N % N

Dermatitis allergic 2 0.8 0.0 2

Erythema 2 0.8 0.0 2

Erythema multiforme 1 0.4 0.0 1

Skin discouloration 1 0.4 0.0 1

Skin and subcutaneous tissue disorders 

- Total 6 2.3 0 0.0 6

Surgical and medical procedures Breast operation 0.0 1 0.5 1

Breast prosthesis implantation 1 0.4 1 0.5 2

Breast reconstruction 0.0 1 0.5 1

Hip surgery 1 0.4 0.0 1

Mammoplasty 2 0.8 0.0 2

Mastectomy 0.0 1 0.5 1

Medical device implantation 2 0.8 0.0 2

Medical device removal 1 0.4 0.0 1

Ovarian operation 1 0.4 0.0 1

Thyroidectomy 1 0.4 0.0 1

Surgical and medical procedures - 

Total 9 3.5 4 2.0 13

Vascular disorders Circulatory collapse 2 0.8 1 0.5 3

Embolism 0.0 2 1.0 2

Hypertension 1 0.4 0.0 1

Hypertensive crisis 0.0 1 0.5 1

Hypotension 0.0 1 0.5 1

Orthostatic hypotension 1 0.4 0.0 1

Subclavian vein thrombosis 1 0.4 0.0 1

Thrombophlebitis superficial 0.0 1 0.5 1

Thrombosis 4 1.6 5 2.5 9

Vascular disorders - Total 9 3.5 11 5.6 20

256 100.0 197 100.0 453

Arm

TotalA (FEC-DocG) B (FEC-Doc)

TOTAL

Respiratory, thoracic and mediastinal 

disorders

Skin and subcutaneous tissue disorders

Psychiatric disorders

Renal and urinary disorders

System Organ Class Term PT Term

System Organ Class Term PT Term

Arm

TotalA (FEC-DocG) B (FEC-Doc)
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12.2.3 Suspected unexpected serious adverse reactions 

During the course of the SUCCESS B study, two SUSARs were reported (Table 25). 

One SUSAR, “Collapse in presence of bronchitis”, occurred under gemcitabine 

treatment, and causality was given as “possible”. The patient was transferred to an 

intensive care unit and received artificial respiration (diagnosis: pneumonia with 

respiratory insufficiency, sepsis, and acute renal failure); finally the patient recovered. 

The second SUSAR, “kidney failure”, occurred under FEC treatment, and causality 

was given as “probably”. The patient received gastroenteritis therapy and infusions, 

but eventually died because of kidney failure. 

 

Table 26 SUSARS in the SUCCESS B study  

 

12.3 Summary of safety results 

All adverse events, serious adverse events and serious unexpected adverse events 

represent the well-known spectrum of side effects associated with a cytotoxic breast 

cancer treatment based on an anthracycline-taxane-based chemotherapy regimen. 

The most common adverse events that occurred in cycles 4 to 6 in the FEC-Doc 

group were leukopenia (61.7%), anemia (36.2%), neutropenia (32.8%). In 

comparison, in the FEC-DocG group, the most frequent adverse events that occurred 

in cycles 4 to 6 were again leukopenia (70.7%), anemia (52.8%), SGPT elevation 

(36.3%) and neutropenia (35.5%). In general, patients in the FEC-DocG group 

experienced more adverse events of any grade during cycles 4 to 6 with regard to 

leukopenia, nausea, anemia, fatigue, SGPT elevation, thrombopenia, SGOT 

elevation and diarrhea, while patients in the FEC-Doc group had considerably more 

often adverse events of any grade in terms of neuropathy and bone pain (Table 18). 

In addition, patients in the FEC-DocG group experienced considerably more grade 3 

or 4 adverse events during cycles 4 to 6 with regard to leukopenia, fatigue, nausea, 

anemia, SGPT elevation, thrombopenia and SGOT elevation, while patients in the 

FEC-Doc group had considerably more often grade 3 or 4 bone pain (Table 19). 

During the first three cycles (FEC), 52.2% of patients had at least one occurrence of 

grade 3 or 4 leukopenia, neutropenia or febrile neutropenia. The combined frequency 

of grade 3 or 4 leukopenia, neutropenia or febrile neutropenia during cycles 4 to 6 

SUSAR ID Patient ID Description of event Date of randomization Randomization arm Date SUSAR Treatment Causality Reason Outcome

1 269

Collapse in presence 

of bronchitis 13.11.2009 A (FEC-DocG) 25.11.2010 Gemcitabine possibly

hospitalization, 

life-threatening recovered

2 504 Kidney Failure 30.11.2010 B (FEC-Doc) 17.05.2011 FEC probably hospitalization death
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was higher in the FEC-DocG group compared to the FEC-Doc group (55.2% vs. 

51.4%). This effect was also apparent with regard to the need for application of 

concomitant medication, as patients in the FEC-DocG group received more often at 

least once G-CSF treatment during cycles 4 to 6 than patient in the FEC-Doc group 

(53.3% vs. 44.4%). However, no large differences were observed with regard to 

antibiotic treatment: 25.6% and 24.9% of patients received at least once oral 

antibiotic treatment during cycles 4 to 6 in the FEC-DocG and FEC-Doc group, 

respectively, while 4.8% and 5.0% of patients received at least once intravenous 

antibiotic treatment during cycles 4 to 6 in the FEC-DocG and FEC-Doc group, 

respectively. 

In conclusion, in the SUCCESS B study the FEC-DocG regime in general caused 

more toxicity than the FEC-Doc regime. Overall, the results regarding the toxicity and 

safety profile of the two chemotherapy regimen (FEC-DocG and FEC-Doc) are 

similar to the ones observed in the SUCCESS A study (EuDURA-CT number 2005-

000490-21), in which the same chemotherapy regimen were compared. 

13 Discussion and overall conclusions 

The SUCCESS-B study compared the disease free survival after randomization in 

patients treated  with 3 cycles of Epirubicin-Fluorouracil-Cyclophosphamide(FEC)-

chemotherapy, followed by 3 cycles of Docetaxel(D)-chemotherapy versus 3 cycles 

of Epirubicin-Fluorouracil-Cyclophosphamide(FEC), followed by 3 cycles of 

Gemcitabine- Docetaxel(DG) chemotherapy. All patients were required to have 

HER2-positive disease and therefore both groups received biological anti-HER2 

treatment with Trastuzumab according to the general therapy guidelines.  

Postmenopausal patients with positive hormone receptor status of the primary tumor 

received Letrozole treatment for 5 years, after the end of chemotherapy. 

Premenopausal patients received Tamoxifen treatment. In addition to Tamoxifen, all 

patients with positive hormone receptor status of the primary tumor and under the 

age of 40 or restart of menstrual bleeding within 6 months after the completion of 

cytostatic treatment or with premenopausal hormone levels as defined below 

received Goserelin 3.6 mg subcutaneously every 4 weeks over a period of 2 years 

following chemotherapy (1, 2).  
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The multicenter SUCCESS-B study was conducted in 251 study centers that 

comprised academic and non-academic cancer centers, specialist hospitals and 

outpatient clinics in all regions of Germany. Aim of the study was to evaluate the 

efficacy of the addition of gemcitabine to the chemotherapy treatment of high risk 

early breast cancer patients. 

In conclusion, none of the agents under investigation in this trial did show any 

unknown or unexpected side effects compared to the so far published literature. 

The addition of gemcitabine to FEC-D adjuvant chemotherapy increases toxicity 

moderately. However, adjuvant Gemcitabine does not improve the efficacy of FEC-

Doc chemotherapy for high risk breast cancer patients, with regard to the risk-benefit 

ratio, we do not recommend adjuvant Gemcitabine for the adjuvant treatment of high 

risk breast cancer patients. 
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