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Background

1.1 Adjuvant therapy in breast cancer

The introduction of systemic adjuvant therapy has resulted in increased survival for patients with breast cancer. Both endocrine therapy in ER+ and or PgR+ (receptor positive) disease and chemotherapy for both receptor positive and negative have been proven effective  QUOTE "(1;2)" 
(1;2)

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\16p:\5Cbjorn1.rm\5Cbjorn1.rm\03\00\03387\13EBCTCG 1998 387 /id\00\13\00 
. The introduction of antracycline-containing chemotherapy has caused a 4-5 % increase in survival as compared to CMF-regimens (EBCTG-overview 2002, European Breast Cancer Conference (EBCC), Barcelona, 2002). However, still only about 1/3 of the patients receiving chemotherapy are cured as a consequence of this treatment. Several known prognostic factors have been used for selection of patients with an unfavourable prognosis to receive adjuvant systemic therapy, such as tumor size, histopathologic criteria, hormone receptor status and axillary lymph node metastasis. However, these factors cannot predict the efficacy of the treatment. Even with hormone receptor positive disease, tamoxifen is successful only in 20-30 % of the patients otherwise experiencing a relapse QUOTE "(2)" 
(2)
. More detailed primary tumor analysis might result in better prognostication. However, up to now no marker/set of markers can predict the effect of systemic therapy with high accuracy.

1.2 Detection of isolated tumor cells in BM

The need for additional tools in the selection of patients at risk for relapse and for monitoring the effect of systemic therapy, is evident. In addition, techniques for characterisation of the disseminated tumor cells is required for prediction of treatment response and for tailored treatment decisions. Immunocytochemical detection (ICC) of isolated tumor cells (ITC) in bone marrow (BM) and further analyses of these cells have been introduced as techniques that may fulfil these needs  QUOTE "(3-10)" 
(3-10)
 QUOTE "" 
 QUOTE "" 

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\16p:\5Cbjorn1.rm\5Cbjorn1.rm\03\00\0240$Pantel, Schlimok, et al. 1991 40 /id\00$\00 

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\16p:\5Cbjorn1.rm\5Cbjorn1.rm\03\00\0265#Schlimok, Funke, et al. 1987 65 /id\00#\00 

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\16p:\5Cbjorn1.rm\5Cbjorn1.rm\03\00\03293$Heiss, Allgayer, et al. 1995 293 /id\00$\00 

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\16p:\5Cbjorn1.rm\5Cbjorn1.rm\03\00\03420%Braun, Kentenich, et al. 2000 420 /id\00%\00 

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\16p:\5Cbjorn1.rm\5Cbjorn1.rm\03\00\03114%Schlimok, Pantel, et al. 1995 114 /id\00%\00 
. An increasing number of studies have used this principle for detection of tumor cells in BM, in breast cancer as well as other carcinomas, and an association with clinical outcome is reported, both in univariate and multivariate analyses  QUOTE "(11-19)" 
(11-19)

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\16p:\5Cbjorn1.rm\5Cbjorn1.rm\03\00\0238\1FCote, Rosen, et al. 1991 38 /id\00\1F\00 

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\16p:\5Cbjorn1.rm\5Cbjorn1.rm\03\00\0220"Harbeck, Untch, et al. 1994 20 /id\00"\00 

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\16p:\5Cbjorn1.rm\5Cbjorn1.rm\03\00\03208#Diel, Kaufmann, et al. 1996 208 /id\00#\00 

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\16p:\5Cbjorn1.rm\5Cbjorn1.rm\03\00\0230'Lindemann, Schlimok, et al. 1992 30 /id\00'\00 

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\16p:\5Cbjorn1.rm\5Cbjorn1.rm\03\00\03128$Pantel, Izbicki, et al. 1996 128 /id\00$\00 

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\16p:\5Cbjorn1.rm\5Cbjorn1.rm\03\00\03157!Jauch, Heiss, et al. 1996 157 /id\00!\00 

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\16p:\5Cbjorn1.rm\5Cbjorn1.rm\03\00\03419"Braun, Pantel, et al. 2000 419 /id\00"\00 

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\16p:\5Cbjorn1.rm\5Cbjorn1.rm\03\00\03487"Gebauer, Fehm, et al. 2001 487 /id\00"\00 
. Braun et al reported a frequency of ITC in BM in 36 % of 552 early breast cancer patients. The presence of  ITC was an independent prognostic factor for relapse and survival  QUOTE "(18)" 
(18)
. Recently, Gebauer et al reported that the presence of ITC in BM did not predict the outcome in node negative patients, whereas significant differences in disease-free and overall survival rates were seen in the node positive patients  QUOTE "(19)" 
(19)
. The Oslo Micrometastasis Study has included a total of 873 patients with early infiltrating breast cancer (N0 65 %, N1 34 %). Only 13.4 % of the patients showed ( 1 ITC in 2 x 106 MNC by direct ICC  QUOTE "(20)" 
(20)
. The positivity increased by increasing tumor size or nodal involvement (10 % positivity in N0, 21 % in N1), as also is reported by others {12, 13, 15, 19). At a median clinical follow up of 49 months, this study revealed that the presence of ITC in BM was a strong predictor of early relapse in node positive, but not in node-negative patients  QUOTE "(21)" 
(21)
. The detection of  ITC was an independent prognostic factor for breast cancer specific survival, in addition to ER-status, vascular invasion, T- and N-status. 

The detection of ITC in BM at diagnosis, as for the other primary tumor prognostic factors, cannot accurately predict the response to the systemic adjuvant therapy. However, the detection of tumor cells in BM after completion of adjuvant therapy can identify non-responders. Of the included patients in the Oslo study, a new BM analysis was performed 3 years after primary treatment in 420 patients. So far 277 of these have been evaluated (27 % N1, 73 % N0). ITC was detected in 13 % of the patients (remembering that 8 % of the patients at that time point already had died from systemic relapse, i.e. those with the worst prognosis). Of the patients with positive BM-analysis at 3 year, 28.3 % have so far experienced a relapse (irrespective of the time to relapse), as opposed to 10.5 % in the BM-negative group (median FU 49 since primary surgery). Among N1 (n=79), 40.0 % of the BM-positive patients relapsed and 20.3 % of the BM-. In the SBCG study in high risk stage II breast cancer patients receiving high dose chemotherapy  QUOTE "(22)" 
(22)
, BM-analyses have been performed for monitoring the fate of ITC during and after treatment. Patients with ITC present in BM 6 months after completion of chemotherapy experienced a systemic relapse within 2 years in 52 % of the cases, as opposed to 13 % of BM-negative (n=95). The presence of ITC in BM at 6 months turned out to be the only independent prognostic factor for breast cancer specific death and relapse-free survival. In accordance with these results, Janni and colleagues reported in 89 breast cancer patients (30 with N0, 59 with N1 status) a frequency of positive ITC detection in BM of 28 % at a median of 19 months follow up after primary treatment. Twenty eight percent of the BM-positive patients had died, as compared to 11 % of the BM-negative after 22 months additional median follow up  QUOTE "(23)" 
(23)
. Recently it was also reported that persisting ITC after adjuvant chemotherapy for high risk stage II patients and patients with inflammatory carcinoma predicted an early systemic relapse (n=55). A total of 44 % had ITC in BM 3 weeks after completion of adjuvant therapy. After 19 months FU (range 6-39) 57 % had developed distant metastases and 43 % died in the BM-positive group after-treatment analysis. In contrast, only 13 % had systemic relapse and 9 % died in the BM-negative group. The presence of ITC after treatment was a strong and independent predictor for reduced overall survival  QUOTE "(9)" 
(9)
. The results in these breast cancer studies are also supported by studies in gastrointestinal cancer  QUOTE "(10;24)" 
(10;24)

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\16p:\5Cbjorn1.rm\5Cbjorn1.rm\03\00\0252#Schlimok, Funke, et al. 1990 52 /id\00#\00 
. In conclusion, detection of micrometastasis after completion of systemic adjuvant treatment is a strong predictor of early systemic relapse and death. Furthermore, it is the only analysis available to discover early failure of a chosen adjuvant systemic treatment. 

1.3 Methodological aspects in detection of ITC in BM

Various immunocytochemical (ICC) methods have been used to detect isolated tumor cells (ITC) in bone marrow (BM) from carcinoma patients. The cells are present at extremely low frequencies (10-5 to 10-6). The detection of rare epithelial tumor cells in mononuclear cell (MNC) fractions by an immunocytochemical (ICC) method requires high specificity and sensitivity of the read out system. The results of ICC staining is influenced by (1) variability in the expression and distribution of the targeted epithelial antigen, (2) cross-reactivity of the applied monoclonal antibody (mAb) with related epitopes on present hematopoietic cells, (3) interactions with Fc-receptor-bearing leukocytes, (4) the occasional illegitimate expression of epithelial or tumor-associated antigens in normal hematopoietic cells (HC), (5) the specificity of the visualization step/substrate reaction of the ICC assay, and finally (6) the consistency of the screening process. The European ISHAGE Working Group for Standardization of Tumor Cell Detection was founded to meet the requirements for standardization and quality assurance of procedures used for the detection of cancer micrometastases in bone marrow, blood and leukapheresis products. This has resulted in guidelines for analysis and evaluation of ITC by ICC in BM  QUOTE "(25)" 
(25)
. These guidelines are the basis for the detection of ITC in BM at the Norwegian Radium Hospital (DNR). 

In order to obtain a high throughput analysis system with high sensitivity for detection of these cells, automated screening/detection systems have been developed  QUOTE "(26-29)" 
(26-29)

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\16p:\5Cbjorn1.rm\5Cbjorn1.rm\03\00\03513"Borgen, Naume, et al. 2001 513 /id\00"\00 

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\16p:\5Cbjorn1.rm\5Cbjorn1.rm\03\00\03508'Kraeft, Sutherland, et al. 2000 508 /id\00'\00 

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\16p:\5Cbjorn1.rm\5Cbjorn1.rm\03\00\03522'Bauer, Torre-Bueno, et al. 2000 522 /id\00'\00 
. At our hospital, we have collaborated with Applied Imaging for development of automated microscopy analysis in bright field and in fluorescence. This combination can be used for rapid detection of cells of interest (bright field) followed by a more detailed characterisation of the cells with help of fluorescence-based techniques. The automated screening technique has been compared with manual screening and found comparable or better  QUOTE "(27)" 
(27)
. An automated slide-feeder has been developed, and this integrated automated screening system (Ariol SL50) has been FDA approved. A standardised ICC staining protocol and an automated screening system are now the basic analysis perfomed at DNR for detection of ITC. A skilled pathologist finally reviews candidate cells stored by the computer system, followed by a diagnostic conclusion.

Most current studies have used a detection limit of  ( 1 ITC in the sample analysed for the conclusion of a BM-positive result. Although such an extremely low limit causes risk of false positive results, most studies show that the presence of ( 1 ITC predict clinical outcome  QUOTE "(11-19)" 
(11-19)

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\16p:\5Cbjorn1.rm\5Cbjorn1.rm\03\00\0238\1FCote, Rosen, et al. 1991 38 /id\00\1F\00 

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\16p:\5Cbjorn1.rm\5Cbjorn1.rm\03\00\0220"Harbeck, Untch, et al. 1994 20 /id\00"\00 

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\16p:\5Cbjorn1.rm\5Cbjorn1.rm\03\00\03208#Diel, Kaufmann, et al. 1996 208 /id\00#\00 

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\16p:\5Cbjorn1.rm\5Cbjorn1.rm\03\00\0230'Lindemann, Schlimok, et al. 1992 30 /id\00'\00 

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\16p:\5Cbjorn1.rm\5Cbjorn1.rm\03\00\03128$Pantel, Izbicki, et al. 1996 128 /id\00$\00 

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\16p:\5Cbjorn1.rm\5Cbjorn1.rm\03\00\03157!Jauch, Heiss, et al. 1996 157 /id\00!\00 

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\16p:\5Cbjorn1.rm\5Cbjorn1.rm\03\00\03419"Braun, Pantel, et al. 2000 419 /id\00"\00 

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\16p:\5Cbjorn1.rm\5Cbjorn1.rm\03\00\03487"Gebauer, Fehm, et al. 2001 487 /id\00"\00 
.  However, some studies have reported that a higher cutoff (> 2 or >10 cells) increases the clinical significance of detection of ITC  QUOTE "(12;17)" 
(12;17)

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\16p:\5Cbjorn1.rm\5Cbjorn1.rm\03\00\03157!Jauch, Heiss, et al. 1996 157 /id\00!\00 
. The specificity would also depend upon the degree of controls used for minimalizing false positive results. 

1.4 Docetaxel

Docetaxel (Taxotere) is a semisynthetic novel drug derived from a precursor extracted from needles of the European yew tree, Taxus baccata.  This compound also belongs to the class of antimitotic agents, the taxoids, and acts as a spindle poison.  In vitro, docetaxel promotes microtubule assembly and inhibits disassembly, thus stabilizing micro-tubules  QUOTE "(30)" 
(30)
.  Taxotere has shown activity against a wide range of tumours, including breast cancer, non-small cell lung cancer, prostate cancer, oesophageal cancer and head and neck cancer. In Phase II studies in patients who had previously received chemotherapy for metastatic breast cancer, including patients with primary anthracycline resistance, the overall response rate to single agent docetaxel (usually 100 mg/m2 IV given every 3 weeks) was 47%. Response rates in individual studies range from 32 to 58%  QUOTE "(31-34)" 
(31-34)

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\16p:\5Cbjorn1.rm\5Cbjorn1.rm\03\00\03529#Ravdin, Burris, et al. 1995 529 /id\00#\00 

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\16p:\5Cbjorn1.rm\5Cbjorn1.rm\03\00\03523%Adachi, Watanabe, et al. 1996 523 /id\00%\00 

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\16p:\5Cbjorn1.rm\5Cbjorn1.rm\03\00\03532#Valero, Holmes, et al. 1995 532 /id\00#\00 
.

Four randomized, multicenter phase III trials have compared docetaxel to standard chemotherapy regimens in the treatment of metastatic breast cancer after previous chemotherapy  QUOTE "(35;36)" 
(35;36)

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\16p:\5Cbjorn1.rm\5Cbjorn1.rm\03\00\03526#Nabholtz, Senn, et al. 1999 526 /id\00#\00 
.  QUOTE "(37;38)" 
(37;38)

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\16p:\5Cbjorn1.rm\5Cbjorn1.rm\03\00\03533+Bonneterre, Monniere A, et al. 1997 533 /id\00+\00 
. Three of the studies demonstrated a significant benefit in terms of increased response rates and increased time to progression with docetaxel compared to the standard regimens. Nabholtz et al also demonstrated a survival benefit with docetaxel compared to a combination regimen of Mitomycin and Vinblastine (see table 1)  QUOTE "(36)" 
(36)
. The fourth study did not reach statistical significance  QUOTE "(38)" 
(38)
.

Table 1: Phase III studies of docetaxel single agent in patients with metastatic breast cancer

	Reference
	Treatment schedules
	ORR (%)
	Time to progression
	Median survival

	Nabholtz et al

N=392
	-Docetaxel 100 mg/m2 IV every 3 weeks (D)

-Mitomycin 12mg/m2 IV every 12 weeks and         

 vinblastine 6 mg/m2 IV every 6 weeks (MV)
	D: 30.0%

MV: 11.6%

P<0.0001
	D: 19 weeks

MV: 11 weeks

P=0.01
	D: 11.4 months

MV: 8.7 months

P=0.0097

	Chan et al

N=326
	- Docetaxel 100 mg/m2  IV every 3     weeks (D)

- Doxorubicin  75 mg/m2 IV every 3 weeks (A)
	D: 47.8%

A: 33.3%

P= 0.008
	D: 26 weeks

A: 21 weeks


	D: 15 months

A: 14 months

	Bonneterre et al

N=172


	- Docetaxel 100 mg/m2  IV every 3 weeks (D)

- vinorelbine 25 mg/m2 d1 and 5-FU 750 mg/m2 d1-d5 cont. infusion q3 weeks (NAF)
	D: 43%

NAF: 39

P= ns
	D: 28 weeks

NAF: 22 weeks

P= ns
	D: 19.1 months

NAF: 13.9 months

P= ns

	Sjöström et al 

N=283
	- Docetaxel 100 mg/m2  IV every 3 weeks (D)

- Methotrexate 200 mg/m2 and 5-fluoracil 600 mg/m2 d1 and d8 every 3    weeks (MF)
	D: 42%

MF: 21%

P<0.001
	D: 6.3 months

MF: 3.0 months

P<0.001
	*


*: The study had a cross over design.

Based on the results of the phase III studies of single agents docetaxel in anthracycline resistant metastatic breast cancer, docetaxel 100 mg/m2 IV every 3 weeks have been implemented as part of the standard therapy in a wide range of countries including the Nordic. 

Docetaxel has also been tested for treatment of patients with untreated metastatic breast cancer. In a phase III study comparing doxorubicin+docetaxel (AT) versus doxorubicin+cyclophosphamide (AC) , time-to-progression  (TTP) and time to treatment failure (TTF) were significantly longer with AT compared to AC (p= 0.012 and p=0.0295 respectively)  QUOTE "(39)" 
(39)
. On an intent-to-treat basis, response rate information indicates a higher overall response rate and a higher complete response rate in favour of the AT regimen. The overall response rate was 60% for the AT group, versus 47% for the AC group. Multivariate analysis confirms the significant superiority of the AT combination over AC. Another randomized trial compared TAC to FAC  QUOTE "(40)" 
(40)
 confirms the improvement in response rates of regimens containing docetaxel compared to standard regimens. Time to progression and survival data did not reach statistical significance. 

Due to the high efficacy and survival benefit of docetaxel in the metastatic setting, several trials with docetaxel as a part of adjuvant treatment have been conducted or are still running. The first results from the BCIRG trial 001 testing TAC vs FAC in stage II, reported 8 % increase in DFS in the TAC arm, after 33 months median FU  QUOTE "(41)" 
(41)
. 

2 Rationale for the protocol

Nodal status is established as the most important prognostic factor in breast cancer. Node positive patients relapse with a much higher frequency than node negative and nodal status has been a central factor for initiating adjvant systemic therapy. In addition certain high risk groups of node negative also receive such therapy. When indicated, standard adjuvant treatment in breast cancer in Norway is antracycline-containing chemotherapy (5-FU 600 mg/m2, Epirubicin 60 mg/m2, Cyclophosphamide 600 mg/m2: FEC 3qw) for both receptor positive and negative premenopausal patients and receptor negative postmenopausal patients < 65 years. In addition, receptor positives receive tamoxifen 20 mg x 1 daily for 5 years. In stage II, according to overview results from the EBCTG, 46.5 % experience a recurrence within 5 years, increasing to 61.5 % after 10 years  QUOTE "(1;2)" 
(1;2)

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\16p:\5Cbjorn1.rm\5Cbjorn1.rm\03\00\03387\13EBCTCG 1998 387 /id\00\13\00 
. The introduction of antracycline in adjuvant setting has increased the survival with 4-5 % (Peto, EBCC, 2002). The relapse rate in the Oslo micrometastasis study (including 298 node positive patients) after 49 months median FU, was 33 % in the node positive group QUOTE "(21)" 
(21)
. Among histologic grade II-III T1c and T2 node negative patients (20 % experienced systemic relapse. In general, one can anticipate a systemic relapse rate in stage II breast cancer patients in Norway after standard adjuvant treatment of 30-40 % within 5 years. 

During the last years, treatment with taxanes has been established as a highly active treatment against breast cancer. As described above, response rates of 40-50 % have regularly been reported with docetaxel in the metastatic setting. In the adjuvant setting, the CALGB trial 9344 have shown increased disease free survival (DFS) when taxanes has been administered after antracycline  QUOTE "(42)" 
(42)
. Reports on other sequential studies have shown variable results  QUOTE "(43)" 
(43)
. The first results from the BCIRG trial 001 testing TAC (docetaxel/ doxorubicin/ cyclophosphamide) vs FAC (fluorouracil (5-FU)/ doxorubicin/ cyclophosphamide) in stage II, reported 8 % increase in DFS in the TAC arm, after 33 months median FU  QUOTE "(41)" 
(41)
.TAC was found superior both in R+ and R- patients. The effect was mainly confined to node positive with 1-3 affected nodes. These results indicate that use of a taxane can influence the disease in patients not responding to an antracycline-containing regimen. 

As described in detail in the background section, the presence of ITC in BM after completion of adjuvant therapy identify a high risk group of patients experiencing early systemic relapse with high frequency. The described BM analysis can therefore be used as a tool to select patients not responding (or with high probability not responding) to the standard adjuvant therapy (FEC) used in Norway today. As docetaxel can improve DFS, it is possible that the usage of this drug as secondary (rescue) adjuvant treatment can improve DFS and possibly overall survival in this patient group. There exists no information so far whether the disease in patients presenting with ITC after standard adjuvant treatment can be affected by a rescue cytotoxic therapy. It is therefore a clear rationale for testing the effect of administering docetaxel in this post-adjuvantly selected high risk group of patients. 

The testing of new therapeutical principles or new drugs is highly resource demanding. In addition, for clinically reliable results to be obtained in adjuvant setting, long observation time is needed. The effect of new treatments given to a patient can only be evaluated when a relapse occurs, often several years later. The need for surrogate/intermediate markers to predict and monitor the therapeutic effect is obvious. The detection and monitoring of ITC in BM is a method that can fulfill these needs. Therefore, when introducing docetaxel in a rescue adjvant setting, the fate of ITC in BM can be followed in the treatment group, with comparison to the clinical outcome at the end. This may possibly uncover the effect of docetaxel at an early stage after the completion of this treatment. 

One of the challenges in treatment of breast cancer is to find markers or parameters to predict effect of a certain chemotherapy regimen. P53 mutations, topoisomerase II-alpha- and c-erbB2 overexpression has been reported to influence the response to chemotherapy  QUOTE "(44-51)" 
(44-51)

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\16p:\5Cbjorn1.rm\5Cbjorn1.rm\03\00\03544!Paik, Bryant, et al. 1998 544 /id\00!\00 

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\16p:\5Cbjorn1.rm\5Cbjorn1.rm\03\00\03539!Petit, Borel, et al. 2001 539 /id\00!\00 

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\16p:\5Cbjorn1.rm\5Cbjorn1.rm\03\00\03542%Jarvinen, Tanner, et al. 2000 542 /id\00%\00 

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\16p:\5Cbjorn1.rm\5Cbjorn1.rm\03\00\03536%Di Leo, Gancberg, et al. 2002 536 /id\00%\00 

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\16p:\5Cbjorn1.rm\5Cbjorn1.rm\03\00\03546"Aas, Borresen, et al. 1996 546 /id\00"\00 

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\16p:\5Cbjorn1.rm\5Cbjorn1.rm\03\00\03540%Geisler, Lonning, et al. 2001 540 /id\00%\00 

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\16p:\5Cbjorn1.rm\5Cbjorn1.rm\03\00\035433Kandioler-Eckersberger, Ludwig, et al. 2000 543 /id\003\00 
. Some of the studies have analysed paraffin embedded tissue whereas others have used fresh tumor tissue. Two groups have so far published gene expression micro array results showing differences in gene expression patterns in good and poor prognosis groups  QUOTE "(52-54)" 
(52-54)

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\16p:\5Cbjorn1.rm\5Cbjorn1.rm\03\00\03505"Sorlie, Perou, et al. 2001 505 /id\00"\00 

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00\16p:\5Cbjorn1.rm\5Cbjorn1.rm\03\00\03504!'t-Veer, Dai, et al. 2002 504 /id\00!\00 
. A comparison analysis between the studies by Van ’t Veer et al and Sørlie et al revealed 21 genes relevant for prognosis overlapping in these studies (Perou, EBCC, 2002). The introduction of tissue micro array analyses has also made it possible to test markers on a large scale on paraffin embedded tissue. Comparison between cDNA microarray and tissue microarray analyses has so far not been published. However, markers selected by gene expression profiling have also been detected by subsequent tissue micro array analysis (Perou, EBCC, 2002). These techniques are currently performed on the primary tumors in the Oslo Micrometastasis Study. Testing docetaxel as rescue adjuvant treatment should also imply detailed primary tumor analyses for unveiling of markers that can possibly predict the effect of docetaxel. For the same reason, the analysis of tumor tissue should be expanded to also include characterization of the ITC in BM. Presently, this principle is explored in the micrometastasis laboratory at DNR, with the aim of testing 4-5 markers on the same cell by fluorescence-based methods. These methods can be used to analyse the tumor cells for parameters of interest, thereby giving the opportunity to compare the expression in the micrometastatic cells with the expression in the primary tumors and the effect of the intervention.

3  Primary aims

1. Evaluate the value of ITC detection in bone marrow as a surrogate marker for response to docetaxel rescue treatment, to accurately predict the effect of this treatment. Compare disease free survival between patients treated with docetaxel resulting in erradication of  ITC after treatment and patients treated with docetaxel where ITC persists after treatment. 

4 Secondary aims

1. Evaluate primary tumor markers that can predict the effect of docetaxel.

2. Explore markers on the ITC in BM that can predict the effect of docetaxel.

5 Inclusion criteria

1. Breast cancer with node positive disease or high risk node negative disease (T1c/T2GII-IIIN0)

2. Primary surgery for breast cancer completed

3. Completed 6 cycles of adjuvant chemotherapy containing antracycline

4. Age ( 18 and < 65 years

5. ECOG or WHO performance status < 2 (see appendix I)

6. Written informed consent prior to beginning protocol specific procedures

7. Laboratory requirements (within 14 days prior to both registration and 1st docetaxel cycle):

· Neutrophils ( 2.0 109/l

· Platelets ( 100 109/l

· Hemoglobin ( 10 g/dl

· Total bilirubin ( upper normal limit (UNL)

· ASAT and ALAT ( x 2.5 UNL (If ALP > 2.5 ( x 5 UNL, ( ASAT and ALAT ( x 1.5 UNL)

· ALP ( x 5 UNL (If ASAT and ALAT > 1.5 ( x 2.5 UNL, ( ALP ( 2.5 x UNL)

· Creatinine ( 175 umol/l

8. Completed staging analysis including chest X-ray, bone scintigraphy or MRI, liver ultrasound or liver CT scan 

6 Exclusion criteria

1. Other (than breast carcinoma) earlier or concomitant carcinoma, except for skin and in situ cervix cancer

2. M1 breast cancer or locoregional recurrence of previously diagnosed breast cancer.

3. Pre-existing motor or sensory neurotoxicity of a severity ( grad 2 by NCI criteria (see appendix II)

4. Cardiac disease with symptoms classified as NYHA ( 2 (see appendix III)

5. Definite contraindications for the use of corticosteroids

6. Concurrent treatment with other experimental drugs

7. Concurrent treatment with any other anti-cancer therapy (exept for endocrine therapy)

8. Pregnancy

7 Number of Patients/Enrollment Period/Follow-up Period

A total of (200 patients will receive docetaxel. As the selection of patients is based upon the presence of tumor cells after completion of standard adjuvant treatment approximately 800-1000 patients will be included in the study. Enrollment starts in June 2003 with an inclusion period of 42 months. The follow up-period will be 7 years after inclusion of the first patient. 

8 Trial plan, measurements and endpoints

All examinations and laboratory tests, data collection and treatment that shall be executed, and the time scedule for these activities is schematically presented in study flow chart #1 (see 20) and study flow-chart #2 (see 21). 


8.1 Enrollment

After completion of adjuvant chemotherapy, node positive patients attend to the regional hospitals for radiation therapy (or their satellites). After breast concerving surgery, also node negative patients receive radiation therapy, All patients that have received adjuvant chemotherapy shall be considered for inclusion. During the radiation therapy (RT) period or at the end of standard adjuvant chemotherapy, patients considered eligible receive study information. Baseline examinations including blood tests, chest X-ray, liver ultrasound or CT, bone scintigraphy or MRI are performed before the end of RT or within 8-12 weeks after completion of standard adjuvant chemotherapy. A written informed consent is obtained at the end of RT or 8-12 weeks after standard adjuvant chemotherapy at latest. At that time, the patient can be included in the study (see 11. Patient inclusion procedure). 

8.2 Pretreatment period

The first BM aspiration is performed at the end or immediately after the end of RT (8-12 weeks after termination of adjuvant chemotherapy). Within 2 hours, the BM aspirate, marked with inclusion id and patient id, is sent to the micrometastasis laboratory at DNR and must be received the morning after the aspiration has been performed, at the latest. The BM is then further processed and analyzed for the presence of isolated tumor cells. The results of this analysis will be registered in a database. No information about the result of the first BM analysis will be given.

A second BM aspiration is performed 6 months later, following the same procedure as above. The result of this BM examination will be reported within 2 weeks.

8.3 Enrollment to chemotherapy


The presence of a positive BM result after adjuvant chemotherapy is considered as the following:


· the 6 month post-adjuvant BM aspirate positive for the presence of ITC. 


The first post-adjuvant BM aspirate will not be used for decision about inclusion in the treatment group, only to observe how the number of ITC develops after adjuvant treatment. In patients with positive BM at 6 months post-adjuvant, a larger quantity of their BM (stored in the freezer) will be analyzed for reliable quantitative measurements of ITC.

When the BM analyses have been evaluated and reported (within 2 weeks), patients with a positive BM result (as described above) are to receive docetaxel. 

8.4 Treatment period

When the physician responsible for the inclusion of the patient has received a positive BM answer from the micrometastasis laboratory, within 3 weeks the first of six cources (3 weeks cycles) with docetaxel shall be administered. The first chemotherapy cycle must be given at the inclusion center. Thereafter, the following 5 cycles can be given as most convenient. Collection of toxicity data during the treatment period has to be performed.

8.5 Post-treatment period 

8.5.1 Bone marrow follow up period. 

All docetaxel treated patients shall be reexamined at the inclusion hospital with new BM analysis at approximately 1 month and 13 months after the last docetaxel infusion, following the same procedure as the previous BM aspirations. These BM analyses will be used to disclose the fate of ITC in BM after docetaxel treatment. The BM-FU analysis at 13 months post-treatment will coincide in time with clinical follow up (FU-3).

8.5.2 Clinical Follow up period.

The patients should be followed for at least a median of 5 years from the primary treatment. The clinical follow up will be at intervals adapted to what recommended in the National Guidelines in Norway. The first three years after completion of standard adjuvant treatment and radiation therapy, the patients shall be controlled with 6 months interval, followed by 12 months interval thereafter. The clinical FU shall include examinations in accordance with the study flow chart for clinical follow up (study flow chart #2). The FU should preferably be arranged at the inclusion site, however can be adapted to the hospitals usual practise and take into account the distance between the inclusion hospital and patients home. FU data has to be collected at least once a year by the inclusion site. All relapses from breast cancer must be collected. Deaths of all causes must be registered. All results must be included in the case report forms CRF (see below).
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Overview of protocol

8.7 Monitoring

Each inclusion center will be visited at least biannually by the study coordinator or representatives for the study coordinator. At these visits, the CRFs of all included patients will be reviewed for optimal quality control of the recording of treatment, toxicity, clinical follow up data and BM results. The latter will be supplied from the Micrometastatic Laboratory at DNR. 

9 Analysis of biological material

9.1 Primary tumor sample collection and analysis

In conjunction with the primary diagnostic procedures (before all specific breast cancer treatment), additional core biopsies or fine needle aspiration of the primary tumors should, if possible, be collected at the university hospitals (optional). These samples should be transfered to cryotubes marked with patient ID and immediately placed in liquid nitrogen until storage in –80(C. As the inclusion of patients in this study occurs during radiation therapy, a general sampling of all primary breast cancer patients should be performed (optional). The samples of interest (i.e. from patients included in the present study) can in retrospect be collected and sent to the department for genetics at DNR for molecular analyses, including microarray-analyses for gene expression profiling (mRNA) and comparative genomic hybridisation (DNA), p53 mutation analysis and mutation analysis of other genes of interest. At present, analyses of samples collected with fine needle aspiration are under development. New techniques make it possible to reduce the sample size and still be able to perform such analyses. However, final assurance and quality control of these methods is awaited.

Tissue blocks from the paraffin embedded routine material will be collected on request and sent to the Micrometastasis laboratory (Dep of Pathology) where a detailed primary tumor analysis will be performed. This marker analyses will be based upon the results from the Oslo Micrometastasis Study. 

A more detailed description of the procedures and analyses to be performed, will be included in a later amendment.

9.2 Bone marrow sample collection and analysis

9.2.1 BM aspiration procedure

After application of local anesthetic to both posterior iliac crests, two 10 ml syringes is each filled with 1 ml Sodium-Heparin. The heparin solution has to be in contact with the inner wall of the whole syringe before aspiration is performed. After desinfection, a small incision (3-5 mm) through the skin over the posterior iliac crest on one side is made by a scapel followed by puncture by the aspiration needle. A total of 5 ml bone marrow will be aspirated. The BM aspirate is transferred to a “transportation tube”. This procedure is repeated at the contralateral posterior iliac crest. The transportation tube is marked with patient inclusion id and patient id and is then immediately transported to the Micrometastasis Laboratory at the Norwegian Radium Hospital (DNR) (see appendix IV for procedure). BM sampling will be performed at the following time points: 

· at the end of radiation therapy or 8-12 weeks after standard adjuvant chemotherapy (BM#1)

· 6 months after the end of radiation therapy or 8-9 months after standard adjuvant chemotherapy (BM#2)

· if BM#2 is positive, (1 month after the last docetacel cycle

· if BM#2 is positive, (13 months after the last docetacel cycle

The BM will be prosessed further as follows:

9.2.2 Preparation of bone marrow mononuclear cell samples and cytospins

The BM aspirates will be separated by density centrifugation, mononuclear cells collected and resuspended to 1x106 cells/ml. The cells will be further processed by preparation of direct cytospins. Direct cytospins are prepared by centrifuging the BMMNC down to polylysine-coated glass slides (5 x 105 MNC/slide), therafter air-dried over night and stored at -80(C until immunostaining. A total of 36 cytospins per patient will be prepared (18 x 106 MNC). The remaining cells will be aliquoted to 1) storage in the freezer (aliquots of 20 x 106 MNC) and 2) testing of other TC detection methods.

9.2.3 Immunocytochemical staining.

Prior to staining, the cytospins are fixed 10 min in acetone. Initially, four slides (2 x 106 BMMNC) are incubated for 30 min in a moist chamber with the anti-cytokeratin antibodies (AE1-AE3). In parallel, the same number of slides (2 x 106 BMMNC) are incubated with a negative control mAb of same isotype (IgG1) in a corresponding concentration. This is followed by 30 min incubation with polyvalent rabbit anti-mouse Ab and subsequently preformed complexes of alkaline phosphatase (AP)/monoclonal mouse anti-AP (APAAP-complex). The colour reaction is developed by 10 min incubation with New Fuchsin solution containing naphtol-AS-BI phosphate and levamisole. The slides are counterstained with hematoxylin for 1 min to visualize nuclear morphology. The slides are subsequently mounted in Kaiser’s glycerine-gelatine.

9.2.4 Immunocytochemical detection of  positive cells

The slides will be screened by automatic light microscopy screening device (Ariol SL50, Applied Imaging). Candidate immunopositive cells selected by the automatic screening device will be relocated and  reviewed by a pathologist. Immunopositive cells with a morphology compatible with tumor cells or lacking hematopoietic characteristics are recorded as positive, according to the recommended guidelines  QUOTE "(25)" 
(25)
. In case of indeterminate cell morphology a second pathologist will be consulted and consensus obtained. If morphologically similar cells is detected in the corresponding negative control, the result is non-interpretable. In cases of a positive BM result or a non-interpretable result, 12 additional cytospins (6 x 106 cells + adequate controls) will be analysed either by the same ICC method for quantitative purposes or by immunofluorescense analyses for further characterisation of the cells (see 9.2.5).

9.2.5 Immunofluorescence analysis and characterization of tumor cells

In patients with tumor cells detected in BM by standard ICC analysis or non-interpretable results, additional slides will be stained with anti-cytokeratin mAb. The cytospins will be stained by a second epithelial marker if necessary. The expression of markers associated with treatment effect/failure will be analysed by further immunfluorescense analyses and fluorescense in situ hybridisation (FISH) analyses. The exact markers to be tested is not decided and awaits results from the Oslo Micrometastatic Study. Candidate markers to be tested is c-erbB2, topoisomeraseII-(, ER, p53 and uPAR. The expression of other relevant markers will also be tested.

The characterisation of the cells, exept for verification of a BM result in doubtful/non-interpretable cases, will not affect the decision about starting docetaxel rescue treatment, but is for biological analysis of the patients treatment effects.

10 Measurements of sample size and statistical considerations

The disclosure of the value of ITC detection as a surrogate marker for effect of secondary adjuvant treatment depends upon the following reults and estimations:

Approximately 20 % BM-positive events can be anticipated after adjuvant treatment in the node positive and high risk node negative patients together. 

In 1999 the number of new breast cancer diagnoses was 2392 (The Norwegian Cancer Registry). In NBCG stage II, a total of 743 cases was registered, 324 < 55 years and 169 between 55 and 65 years. Of the patients aged 55-65, 11 % can be estimated receptor negative and receive chemotherapy. Of stage II, therefore, a total of (344 patients received chemotherapy (324 in <55 years, about 20 in 55-65). A total of 344 node positive patients/year are candidates for enrollment in Norway. Similarly, the number of candidate patients with T1c/T2gradeII-IIIN0 disease (including in the 55-65 year group only receptor negative) can be estimated to 450 patients in Norway. This increases the number of patients that are candidates, to 800. Estimating that 40% of this group is both recognized, eligible and interested in participating in such a study, 360 patients can be included each year.  

With an estimated frequency of positive BM results after the second analysis of 20 %, a total of 72 patients would receive docetaxel each year in Norway. 

The effect of rescue adjuvant therapy in a post-adjuvantly selected high risk breast cancer population has never been tested. In this setting only relatively large effects on DFS will be of clinical value. The response rate to docetaxel in metastatic breast cancer can be estimated to approximately 40-50 % (see 1.4). The effect of docetaxel on ITC in BM is therefore hypothesized to be in the same range. In addition to these figures, we know that the patient population in this study is highly selected for risk of early systemic relapse. Based on results from the Oslo Micrometaststasis Study about 25 % of the N+ relapse systemically within 3 years. Inclusion of high risk node negative will slightly reduce this frequency. It is assumed that 50 % of this group can be caught by a post-adjuvant BM analysis. A relapse rate of about 20-25 % after 3 years in the BM-positive group (based upon initial results from BM analysis 3 years after operation) can be anticipated in the node positive or high risk node negative patients. Altogether, about 60 % systemic relapse rate can be expected within 5 years from diagnosis. In studies where BM has been analysed within the first year after adjuvant treatment, more than 50 % systemic relapses have occured within 2 years after treatment (high risk stage II)  QUOTE "(23)" 
(23)
.

A sample size estimation has been performed using the nQuery Advisor (3.0) program based on an expected 40% disease free survival (DFS) in a patient group with no BM-response to docetaxel (ie persisting ITC in BM after treatment) and 60% DFS in the BM-responder group (ie erradication of ITC in BM after treatment) after 5 years FU. We also assume that 50% of the patients will be responders. It is estimated that a total of 70 patients would receive docetaxel each year and a “drop out” rate of about 10 % in these patients is expected. With a total of 180 evaluable patients, approximately 36 months accrual period and 7 years maximum length of follow up would be necessary to reach a power of 80% with a test significance level of 0.05.
11 Patient inclusion procedure

Eligible patients where informed consent has been obtained, must be included at the end of radiation therapy or 8-12 weeks after the end standard adjuvant chemotherapy, at latest. Patient inclusion will only be accepted from authorized investigators. Inclusion can be executed by telephone to the Clinical Research Office from 8.00 am to 15.30 pm Monday through Friday.

This must be done before the first BM analysis.

Telephone: +47 67935757 (Bente Kvisgaard)

A list of questions to be answered during the inclusion procedure is included in the registration check-list, which is part of the case report forms (CRF). This check-list should be completed by the responsible investigator before the patient is included.


At the end of the procedure a patient sequential identification number will be allocated. This number has to be recorded on the inclusion check-list, along with the date of inclusion. The sequential identification number attributed to the patient at the end of the inclusion procedure identifies the patient and must be reported on all case report forms.

12 Treatment with docetaxel

12.1 Duration of Treatment

All included patients with a positive BM-analysis (i.e. ITC detected in BM) at 6 months after the end of radiation therapy (or 8-9 months after completion of standard adjuvant therapy) will receive 6 cycles of docetaxel, if not unacceptable toxicity occurs. If no toxicity-related delay occurs, the patients will receive treatment over a period of 18 weeks. All patients receiving at least 4 cycles of docetaxel will be considered evaluable in the study. 

12.2 Packaging and Labeling

Packaging:
Docetaxel will be provided as a sterile concentrate for infusion (concentration = 40 mg/mL).
The appropriate solvent for diluting the docetaxel concentrate for infusion must be used, according to the recommendations from the manufacturer.Vials are intended for single administration only.

Labeling:

Commercial packages will be used. 

12.3 Administration to Patients

Handling precautions:

Drug handling precautions for cytostatic drugs should be followed. Avoid contact or inhalation.
12.3.1 Alterations in endocrine treatment for ER/PgR positive patients

Patients with ER/PgR positive disease receiving endocrine adjuvant treatment should not receive this treatment from 2-3 weeks prior to docetaxel treatment until 2-3 weeks after the last docetaxel cycle. Thereafter, the prescribed adjuvant endocrine treatment should be continued as recommended in the national guidelines.

12.3.2 Dosage and scheduling of the docetaxel treatment.

Docetaxel 100mg/m2 will be given as an 1-hour i.v. infusion on day 1. Premedication for nausea and vomiting will be given according to clinical practice at each institution. The first 10-15 minutes of the first and second docetaxel infusion the patient must be monitored for anaphylactoid reactions/hypersensitivity reactions by a physician (see 12.4.6.2). Blood pressure and heart rate must be monitored at 15 minutes interval throughout the infusion of docetaxel (first and second infusion). Prophylactic premedication for docetaxel-related hypersensitivity reactions and fluid retention will be given (see 12.3.2). Treatment will be repeated every 3 weeks, but administration of a new cycle of docetaxel requires neutrophil counts >1.5 109/L. For dose reduction see 12.4.

12.3.3 Prophylactic Premedication Regimen for Docetaxel-Related Hypersensitivity Reactions and Fluid Retention

The following premedication regimen must be administered for all patients treated with docetaxel.

Dexamethasone 8 mg p.o. for total of 6 doses:

1. evening before chemotherapy

2. morning of chemotherapy

3. evening of chemotherapy

4. morning the day after chemotherapy

5. evening the day after chemotherapy

6. morning the second day after chemotherapy

One of the following dexamethasone 8 mg equivalent may be used:

 Methylprednisolone 40mg = Prednisone 50mg = Prednisolone 50mg = dexamethasone 8mg
12.4 Treatment Delays, Discontinuations and Dose Reduction/Modification
   

12.4.1 Treatment Delays

Treatment with docetaxel may be delayed no more than 2 weeks (up to Day 35 from previous cource) to allow recovery from acute toxicity.  

12.4.2 Discontinuations

Should the patient relapse, the treatment is to be discontinued. The treatment can also be discontinued if the patient no longer is willing to participate in the study. 

12.4.3 Treatment Dose Adjustments

Chemotherapy dose adjustments are to be made according to the organ system showing the greatest degree of toxicity. Toxicities will be graded using the NCI Common Toxicity Criteria, version 2.0 (see Appendix II).   

Dose reduction is planned in case of severe hematological and/or non-hematological toxicities (see 12.4.4).  

Doses which have been reduced because of toxicity must not be re-escalated with the exception of liver function tests that improve within ranges given.     

12.4.4 Toxicity Related Guidelines for Dose Reduction and Dose Modification

12.4.4.1 Hematological Toxicities 

Febrile Neutropenia 


Febrile neutropenia shall be defined as oral or tympanic temperature of ( 38.5( C in the presence of neutropenia (where neutropenia is defined as ANC < 1.0 x 109 /L).  See NCI CTC, version 2.0 (Appendix  II). 

A therapeutic intervention should proceed immediately following the diagnosis of febrile neutropenia. Therapeutic interventions can be as per the institution’s guidelines, including hospital admission, pre-antibiotic evaluation, blood samples including white blood cell differential counts, infectious parameters and blood culture, followed by start of an empirical antibiotic therapy 

In case of febrile neutropenia, blood counts must be done every 2 days until recovery of ANC ³ 1.0 or temperature < 38.5°C.  This must be documented in the CRF Form for Febrile Neutropenia.
12.4.5 Dose reduction 

The major dose limiting toxicity of docetaxel is neutropenia. No dose reduction is needed if no febrile neutropenia episode has occurred and neutrophil counts is >1.5 x 109/L.  Other toxic effects which may be seen include anaphylactoid type reactions, cutaneous reactions, digestive tract toxicities (nausea, vomiting, oral mucositis, diarrhea), reversible paresthesias, alopecia, asthenia, mild local venous reactions (phlebitis) at site of injection and fluid retention syndrome.

If a patient experiences several toxicities and there are conflicting recommendations, please follow the most conservative dose adjustment recommended. Note that the doses that have been reduced for toxicity must not be reescalated. When recovery of a toxicity is required before next infusion, 2 weeks delay of infusion is allowed. If the delay is more than 2 weeks the patient is removed from the study. 

12.4.6 Alterations in time points for BM-aspiration/toxicity report/follow up if discontinuation of treatment before 6 cycles of docetaxel

If docetaxel is discontinued before the 6th cycle of docetaxel is administered, a BM aspiration must be performed (1 month after the last docetaxel cycle. BM#4 can be collected as stated in Study flow chart #2 (see 21). Blood samples and toxicity ecaluation should be collected separately from the regular follow up visits, at (1 month and 7 months after the last docetaxel cycle. If the time for FU-2 according to the flow chart is (6 weeks different from 7 months after the last docetaxel cycle, blood samples and toxicity evaluation can instead be performed at FU-2.

DOSE ADJUSTMENT CHART

	TOXICITY
	NCI-CTC GRADE
	DOSE REDUCTION

	Neutropenia (<1.5 x 109/L) at the day for the next chemotheraphy cycle
	Grade 2 or 3
	Retreat at recovery with a 25% dose reduction.

	Febrile neutropenia (( 38.5( C and ANC < 1.0 x 109 /L).
	
	Retreat at recovery with a 25% dose reduction.

	Thrombocytopenia
	Grade 4 (platelets < 25x109/L)
	Retreated after recovery at 25% dose reduction.

	ASAT/ALAT >2.5 x UNL
	
	Retreat with 25% dose reduction.

	ASAT/ALAT >1.5 x UNL and 

ALP > 2.5 x UNL 
	
	Retreat with 25% dose reduction.

	Vomiting
	4
	If occurs despite prophylaxis, 25% dose reduction for subsequent cycles.

	Diarrhea
	( 3
	If occurred despite prophylaxis, dose withheld until recovery and then decreased by 25% for subsequent cycles.

	Fluid retention
	
	No dose reduction is planned.  Patients with grade 3 fluid retention should be withdrawn from the study.

	Peripheral Neuropathy
	( 3
	No further drug administered.

	
	2
	Retreated upon recovery to ( Grade 1 with dose reduction of 25%.

	Hypersensitivity reactions

(See also 12.4.8)
	mild – moderate
	No dose reductions allowed, but infusion can be interrupted. 

	
	Severe
	No dose reductions allowed, but infusion can be interrupted. If occurs despite additional premedication, patient will go off study.

	Anaphylaxis:
	4
	NO FURTHER STUDY DRUG THERAPY

	Nail changes
	
	No dose reduction is planned.

	Other non-hematological toxicities (except alopecia).
	(2
	Managed symptomatically, if possible; no dose reduction.

	
	(3
	Drug held until resolution to ( Grade 1 or baseline, if baseline > Grade 1; then reinstituted at dose reduction of 25% if medically appropriate.


Management of specific toxicities


12.4.6.1 If extravasation

No severe extravasation reactions have been observed so far with docetaxel. As a general recommendation, in the event of extravasation, the following advice should be observed (like for any drug):

1.
Stop the infusion immediately.

2.
Do not remove the needle or cannula.

3.
Aspirate with the same needle as much infiltrated drug as possible from the subcutaneous site.

4.
Apply ice to area for 15 to 20 minutes every 4 to 6 hours for the first 72 hours.

5.
Watch the area closely during the following days in order to determine whether any further treatment is necessary.

12.4.6.2  Anaphylactoid type reaction, hypersensitivity reactions

If a hypersensitivity reaction occurs despite premedication, it is then likely to occur within a few minutes of the start of the first or of the second infusion of docetaxel. Therefore, during the 1st and the 2nd infusions, a careful evaluation of general sense of well being, blood pressure and heart rate monitoring should be performed by a physician for at least the first 10-15 minutes, so that immediate intervention can occur in response to symptoms of an untoward reaction. Facilities and equipment for resuscitation should be immediately available: antihistamine, corticosteroids, aminophylline, epinephrine.

If a reaction occurs, the specific treatment that can be medically indicated for a given symptom (e.g. epinephrine in case of anaphylactic shock, aminophylline in case of bronchospasm, etc.) should be instituted. In addition, it is recommended to take the measures listed below:

Management of Hypersensitivity ReactionsTC "Table 1
Management of Hypersensitivity Reactions" \f A
	SYMBOL 183 \f "Symbol" \s 12 \h
Mild symptoms:
localized cutaneous reaction such as mild pruritus, flushing, rash
	SYMBOL 183 \f "Symbol" \s 12 \h
consider decreasing the rate of infusion until recovery of symptoms, stay at bedside

SYMBOL 183 \f "Symbol" \s 12 \h
then, complete docetaxel infusion at the initial planned rate

	SYMBOL 183 \f "Symbol" \s 12 \h
Moderate symptoms: any symptom not listed above (mild symptoms) or below (severe symptoms), such as generalized pruritus, flushing, rash, dyspnea,  hypotension with systolic blood pressure (BP)  > 80 mm Hg.
	SYMBOL 183 \f "Symbol" \s 12 \h
stop docetaxel infusion

SYMBOL 183 \f "Symbol" \s 12 \h
give IV diphenhydramine 50 mg with or without IV dexamethasone 10 mg

SYMBOL 183 \f "Symbol" \s 12 \h
resume docetaxel infusion after recovery of symptoms.

	SYMBOL 183 \f "Symbol" \s 12 \h
Severe symptoms such as: bronchospasm, generalized urticaria, systolic BP < 80 mm Hg, angioedema
	SYMBOL 183 \f "Symbol" \s 12 \h
stop docetaxel infusion

SYMBOL 183 \f "Symbol" \s 12 \h
give IV diphenhydramine 50 mg with or without IV dexamethasone 10 mg and/or epinephrine as needed

SYMBOL 183 \f "Symbol" \s 12 \h
Whenever possible resume docetaxel infusion within 3 hours after recovery or reinfuse the patient within 72 hours using dexamethasone 10 mg IV and/or diphenhydramine 50 mg IV ½ hour prior to resumption of infusion

SYMBOL 183 \f "Symbol" \s 12 \h
If severe reaction recurs despite additional premedication, the patient will go off protocol therapy

	SYMBOL 183 \f "Symbol" \s 12 \h
Anaphylaxis (NCI grade 4 reaction)
	No further study drug therapy.


In case of late occurring hypersensitivity symptoms, e.g., appearance within 1 week after treatment of a localized or generalized pruritus, symptomatic treatment may be given (e.g., oral antihistamine).  Additional oral or IV premedication with antihistamine may also be given for the next cycle of treatment depending on the intensity of the reaction observed.  No dose reductions will be made in any case.

12.5 Evaluation of toxicity

12.5.1 Adverse events and side effects

All adverse events will be recorded on the case report forms. The following should be registered at the beginning of each cycle: 

1. Present neutropenia (at the day of chemotherapy for the next cycle)

2. Infections including febrile neutropenia

3. Allergy/Hypersensitivity reactions

4. Nausea

5. Vomiting

6. Diarrea

7. Stomatitis

8. Peripheral neuropathy

9. Skin toxicity

10. Liver toxicity 

11. Pain

12.5.2 General evaluation of side effects

This study will use the International Common Toxicity Criteria (CTC), version 2.0, for toxicity and adverse event reporting.  See Appendix II. Non-hematological acute side effects will be assessed and reported separately for each cycle of therapy, and graded according to the International Common Toxicity Criteria.

12.5.3 Serious adverse events

Serious adverse events are defined by the Good Clinical Practice Guideline.

Unexpected Serious adverse events should be immediately reported according to the procedure detailed in this PROTOCOL (see 12.5.6 and 12.5.7)



12.5.4 Toxic deaths

Toxic death is defined as death due to toxicity. This must be reported on the summary form: the cause of death must be reported as "toxicity".

The evaluation of toxic deaths is independent of the evaluation of response (patients can die from toxicity after a complete assessment of the response to therapy).

12.5.5 Evaluability of toxicity

All eligible patients who have started the treatment will be included in overall toxicity analyses. For hematological toxicity, the Study Coordinator may decide that blood counts have not been performed and/or reported according to the protocol and are therefore inadequate for the evaluation of one/several hematological parameters in those patients.

Patients who have discontinued treatment because of toxicity will always be included in the toxicity analyses.

12.5.6 Reporting adverse events


12.5.6.1 Definitions


Adverse Events (AE) are any untoward medical occurrence or experience in a patient or clinical investigation subject which occurs following the administration of the trial medication regardless of the dose or causal relationship. This can include any unfavorable and unintended signs (such as rash or enlarged liver), or symptoms (such as nausea or chest pain), an abnormal laboratory finding (including blood tests, x-rays or scans) or a disease temporarily associated with the use of the study medication.

Serious Adverse Events (SAE) or Serious Adverse Drug Reactions (SADR) are defined as any undesirable experience occurring to a patient, whether or not considered related to the investigational drug. Adverse events and adverse drug reactions which are considered as serious are those which result in:

· death

· a life-threatening event (i.e. the patient was at immediate risk of death at the time the reaction was observed)

· hospitalization or prolongation of hospitalization

· persistent or significant disability/incapacity

· a congenital anomaly/birth defect

· any other medically important condition (i.e. important adverse reactions that are not immediately life threatening or do not result in death or hospitalization but may jeopardize the patient or may require intervention to prevent one of the other outcomes listed above).


12.5.7 Reporting procedure

12.5.7.1 Non-serious adverse events and non-serious adverse drug reactions


All Adverse Events (AE), related or not to the study treatment, occurring during the treatment period and within 30 days after the last protocol treatment will be listed in the final study report. 

12.5.7.2 Serious adverse events or serious adverse drug reactions


All Serious Adverse Events (SAE) or Serious Adverse Drug Reactions (SADR), related or not to the study treatment, occurring during the treatment period and within 30 days after the last protocol treatment will be listed in the final study report. Any late Serious Adverse Drug Reaction (SADR), occurring after this 30-day period, should follow the same reporting procedure.

Any unexpected  SAE or SADR must be reported by fax immediately and within 24 hours of the initial observation of the event. Details should be documented on the form “Melding om bivirkninger ved bruk av legemidler” published by Statens Legemiddelverk/RELIS (see appendix VII).
Please Fax the report to:


Clinical Research Office

The Norwegian Radium Hospital HF

Fax no: + 47 509199

The Clinical Research Office will forward all unexpected SAE or SADR immediately and within 24 hours of receipt to Aventis Pharma Norway and Statens Legemiddelverk. The total time from the event occurred until the event is reported to Aventis Pharma should not exceed 24 hours. The investigator must supply Aventis Pharma Norway and Statens legemiddelverk with all details they consider necessary to carry out a full assessment of the case.

13 Control of the inclusion rate

Twelve months after the participating centres have started the study, a total of at least 250 patients should have been included. If not, the number of patients with a BM-positive result must be calculated and the investigators have to decide if the inclusion rate is satisfactory for continuation of the study.

14 Ethical considerations

14.1 Patient protection

The responsible investigator will ensure that this study is conducted in agreement with either the Declaration of Helsinki (see appendix V) or the laws and regulations of the country, whichever provides the greatest protection of the patient.

The protocol has been written, and the study will be conducted according to the ICH Harmonized Tripartite Guideline for Good Clinical Practice (ref: http://www.ifpma.org/pdfifpma/e6.pdf).

The protocol will be approved by the Regional Ethics Committees.

14.2 Subject identification

The name of the patient will not be asked for nor recorded at the Clinical Research Office. A sequential identification number will be automatically attributed to each patient registered in the trial. This number will identify the patient and must be included on all case report forms. In order to avoid identification errors, patients initials (maximum of 4 letters), date of birth will also be reported on the case report forms.

14.3 Informed consent

All patients will be informed of the aims of the study, the possible adverse events, the procedures and possible hazards to which he/she will be exposed, and the mechanism of treatment allocation. They will be informed as to the strict confidentiality of their patient data, but that their medical records may be reviewed for trial purposes by authorized individuals other than their treating physician. It will be emphasized that the participation is voluntary and that the patient is allowed to refuse further participation in the protocol whenever he/she wants. This will not prejudice the patient’s subsequent care. Documented informed consent must be obtained for all patients included in the study before they are registered or randomized at the Clinical Research Office. This must be done in accordance with the national and local regulatory requirements.The written informed consent form will be signed and personally dated by the patient or by the patient’s legally acceptable representative.

15 Administrative responsibilities

15.1 The study coordinator

The Study Coordinator will be responsible for writing the protocol, reviewing all case report forms and documenting his/her review on evaluation forms, discussing the contents of the reports with the head of Clinical Research Office and the Statistician, and for publishing the study results. He will, together with the study group , be responsible for data cleaning. He will also generally be responsible for answering all clinical questions concerning eligibility, treatment, and the evaluation of the patients.

STUDY COORDINATOR:
Bjørn Naume MD, PhD
Department of Oncology

The Norwegian Radium Hospital HF

N-0310 OSLO

Phone +47 22934000

e-mail: bjorn.naume@klinmed.uio.no

15.2 The Clinical Research Office

The Clinical Research Office will be responsible for designing the case report forms (CRF), building and maintaining the database, receiving registrations of patients, collecting the CRFs, supervising the person who performs scanning of the CRFs, making periodical reports on data quality and generating reports and analyses in cooperation with the Study Coordinator. All questions concerning data handling and case report forms should be addressed to the Clinical Research Office. 

CLINICAL RESEARCH OFFICE
The Norwegian Radium Hospital HF

N-0310 OSLO

Registration of patients:
Bente Kvisgaard
Tel: + 47  22935757

15.3 The Micrometastasis Laboratory

The Micrometastasis Laboratory will be responsible for the procedures for bone marrow prosessing and analysis. The laboratory will report the BM results at 6 months after the radiation therapy to the physicians within 2 weeks after receiving the BM-aspirate. The results from the BM analyses are registered in the study data base, in collaboration with The Clinical Research Office.


MICROMETASTASIS LABORATORY

Department of Pathology

The Norwegian Radium Hospital HF

N-0310 OSLO

Phone: +47 22935290

16 Trial insurance

According to Norwegian regulations the investigators will sign an insurance at ”Legemiddelansvarsforeningen” for the patients in this study. 

17 Publication policy

The final publication of the trial results will be written by the Study Coordinator on the basis of the final analysis performed at the Clinical Research Office. A draft manuscript will be submitted by the study coordinator to the Clinical Research Office for review no later than six months after receiving the Clinical Research Office report. After revision by co-authors the manuscript will be sent to a major scientific journal. Authors of the manuscript will include at least the Study Coordinator, the investigators who have included more than 5% of the eligible patients in the trial (by order of inclusion), and members of the Clinical Research Office team who have contributed to the trial. All publications, abstracts or presentations including data from the present trial will be submitted for review to the participating investigators prior to submission. 

18 Investigator Obligations

18.1 Ethics

This study is to be conducted according to globally accepted standards of Good Clinical Practice, and in agreement with the latest revision of the Declaration of Helsinki (see appendix V) and local regulations.

This protocol and any amendments will be submitted to a properly constituted independent Ethics Committee (EC), in agreement with local legal prescriptions, for formal approval of the study conduct. The decision of the EC concerning the conduct of the study will be made in writing to the Investigator. 

18.2 Patient informed consent

Before they agree to participation in this trial, all the patients will be provided with sufficient information in the form of a «Patient Information Sheet» (see appendix VI). This document will be submitted for approval to the EC along with the protocol. A statement of approval should be provided before commencement of the study. 

The formal consent of any patients must be obtained before they are submitted to any study-specific procedures.

18.3 Records retention/patient identification

It is the Investigator’s responsibility that sufficient information appertaining to the identity of the patients will be retained, so that any Health Authorities may access this information, if the need arise. Copies of all pertinent information, including patient identity an allocation number and individual patient data records, will be retained in a confidential manner by the Investigator for a minimum period of 15 years from study completion.

18.4 Results and publication

The national drug regulatory authorities will be informed about the result of the study according to the Regulations concerning clinical trials of drugs in the individual country. The result of the study will be published in an international journal.
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20 STUDY FLOW CHART #1 – ANALYSES AND INTERVENTION

	
	
	BM-MONIT.
	CYCLE 12
	CYCLE 2
	CYCLE 3
	CYCLE 4
	CYCLE 5
	CYCLE 6

	Visit no.
	Baseline1
	1
	2
	
	3
	
	4
	
	5
	
	6
	
	7
	
	8

	Week
	-5 to –1
	-1 to 1
	(27
	
	29-32
	
	32-35
	
	37-40
	
	40-43
	
	43-46
	
	46-49

	Days (when chemo)
	
	
	
	0
	1
	21/0
	1
	21/0
	1
	21/0
	1
	21/0
	1
	21/0
	1

	Date
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Informed consent
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Inclusion/exclusion
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	BM aspiration
	
	X#1
	X#2
	
	
	
	
	
	
	
	
	
	
	
	

	Physical exam4
	X
	
	X
	
	X
	
	X
	
	X
	
	X
	
	X
	
	X

	Chest X-ray
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Liver ultrasound/CT 
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Bone scintigr./MRI
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Blood samples
	X5
	
	X5
	
	X5
	
	X5
	
	X5
	
	X5
	
	X5
	
	X5

	Pregnancy test(urine)
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	

	DOCETAXEL6
	
	
	
	
	X
	
	X
	
	X
	
	X
	
	X
	
	X

	START CORTISONE7
	
	
	
	X
	
	X
	
	X
	
	X
	
	X
	
	X
	

	Toxicity8
	
	
	
	
	X
	
	X
	
	X
	
	X
	
	X
	
	X

	Visit-site9
	IS
	IS
	IS
	
	IS
	
	Opt
	
	Opt
	
	Opt
	
	Opt
	
	Opt

	Further examinations10
	
	
	
	
	If ind11
	
	If ind
	
	If ind
	
	If ind
	
	If ind
	
	If ind


1. Baseline is during the radiation therapy period, ending at week 0 (the end of the radiation therapy)

2. Cycle 1-6 only given if a BM positive result is reported at 27 weeks (BM#2).

3. BM-FU analysis only if a BM positive result is reported at 27 weeks (BM#2) 

4. Height& weight (only prior to chemotherapy), blood pressure &heart rate (only prior to chemotherapy), ECOG/WHO performance status, concomitant disease, concomitant medication, locoregional examination, heart and lung auscultation. Further clinical examination when indicated.

5. Hgb,  WBC (incl. differential counting), platelets, NA, K, Ca, creatinine, CRP, ASAT, ALAT, LDH, (-GT, albumin, ALP, T. bilirubin

6. Treatment duration 6 cycles. At least 4 cycles must be given to be evaluable. Dose adjustment according to protocol. 

7. Dexamethasone, metyl prednisolone or prednisolone/prednison must be given from the evening prior to chemotherapy until the morning the 2nd day after chemotherapy

8. Toxicity evaluation in conjunction with each cycle. Fill in the toxicity evaluation scheme. Any unexpected serious adverse events must be immediately reported according to the protocol.

9. IS = Inclusion site, Opt = optional between inclusion site and local hospital

10. If patients have symptoms or signs that is suspicious for relapse, explore with relevant examinations (i.e. X-ray, CT, ultrasound, MRI, scintigraphy)

STUDY FLOW CHART #2 – CLINICAL FOLLOW UP

Clinical follow up for patients not receiving docetaxel (ie BM negative after adjuvant therapy)

	
	FU-1
	FU-2
	FU-3
	FU-4
	FU-5
	FU-6
	FU-7
	FU-8
	FU-9

	Visit no.
	3
	4
	5
	6
	7
	8
	9
	10
	10

	Months after radiation therapy
	12
	18
	24
	30
	36
	48
	60
	72
	84

	If no RT, months after std. adjuvant therapy 
	14
	20
	26
	32
	38
	50
	62
	74
	86

	Date
	
	
	
	
	
	
	
	
	

	Physical examination1
	X
	X
	X
	X
	X
	X
	X
	X
	X

	Further examinations2
	If indicated2
	If indicated2
	If indicated2
	If indicated2
	If indicated2
	If indicated2
	If indicated2
	If indicated2
	If indicated2

	Blood samples3
	X
	
	
	
	
	
	
	
	

	FU-report4
	X
	X
	X
	
	X
	X
	X
	X
	X

	Visit site5
	Opt 
	Opt
	Opt
	Opt
	Opt
	Opt
	Opt
	Opt
	Opt


Clinical follow up for patients receiving docetaxel (ie BM positive after adjuvant therapy)

	
	FU-1
	FU-2
	FU-3
	FU-4
	FU-5
	FU-6
	FU-7
	FU-8
	FU-9

	Visit no.
	9
	10
	11
	12
	13
	14
	15
	16
	17

	Months after  radiation therapy

(Months after chemotherapy)
	12

(1)
	18

(7)
	24

(13)
	30

(19)
	36

(25)
	48

(37)
	60

(49)
	72

(61)
	84

(73)

	If no RT, months after std. adjuvant therapy
	14
	20
	26
	32
	38
	50
	62
	74
	86

	Date
	
	
	
	
	
	
	
	
	

	BM aspiration
	X#36 
	
	X#4
	
	
	
	
	
	

	Physical examination1
	X
	X
	X
	X
	X
	X
	X
	X
	X

	Further examinations2
	If indicated2
	If indicated2
	If indicated2
	If indicated2
	If indicated2
	If indicated2
	If indicated2
	If indicated2
	If indicated2

	Blood samples3
	X6
	X6
	
	
	
	
	
	
	

	Toxicity
	X6
	X6
	
	
	
	
	
	
	

	FU-report4
	X
	X
	X
	
	X
	X
	X
	X
	X

	Visit site5
	IS 
	IS 
	IS 
	Opt
	IS 
	Opt
	IS
	Opt
	IS


1. ECOG performance status, concomitant disease, concomitant medication, locoregional examination, heart and lung auscultation. Symptoms and signs. Further clinical examination when indicated.

2. If patients have symptoms or signs that is suspicious for relapse, explore with relevant examinations (i.e. X-ray, CT, ultrasound, MRI, scintigraphy)

3. Hgb,  WBC (incl. differential counting), platelets, NA, K, Ca, creatinine, CRP, ASAT, ALAT, LDH, (-GT, albumin, ALP, T. bilirubin

4. If not controlled at the inclusion site, FU-report must be sent to the inclusion site for up-dating the  CRF.

5. IS = Inclusion site, Opt = optional between inclusion site and local hospital.

6. If docetaxel is discontinued before the 6th cycle of docetaxel is administered, a BM aspiration must be performed (1 month after the last docetaxel cycle. Blood samples and toxicity ecaluation should then be collected separately from the regular follow up visits, at (1 month and 7 months after the last docetaxel cycle. If the time for FU-2 according to the flow chart is (6 weeks different from 7 months after the last docetaxel cycle, blood samples and toxicity evaluation can instead be performed at FU-2.
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