
INTRODUCTION
In the last ten years high-dose chemotherapy with hae-matopoietic rescue has been largely employed both in Eu-rope (11) and in North America (2) for the treatment of hae-matological malignancies and solid tumours. In Europealone more than 16 000 patients received allogeneic or auto-logous bone marrow or peripheral blood progenitor cellstransplantation in 1997, but the vast majority of patientsunderwent an autologous transplant. The leading diseasein Europe for high-dose chemotherapy and haematopoie-tic rescue is non-Hodgkin lymphoma with nearly 3000 pa-

tients, followed by breast carcinoma (2600 patients in1997), while in the USA (1) breast cancer overtook non-Hodgkin lymphoma three years ago. The most importantfacts happening in the field of high-dose chemotherapywere the reduction of mortality which was as high as 15-18% at the turn of the decade and the shift from autologo-us bone marrow transplantation to peripheral blood pro-genitor cells (PBPC) reinfusion. Figure 1 shows the reduc-tion in toxic death rate in Europe (European Group forBlood and Marrow Transplantation Database) in the lastdecade for solid tumours. With the advent of PBPC andhaematopoietic growth factors the duration of hypoplasia 81
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has been reduced to 5-9 days as for granulocytes as wellas for platelets, so leading to a reduction of time spent inhospital and costs of the entire procedure.
BREAST CARCINOMA

As mentioned earlier, breast carcinoma is facing a dra-matic increase in terms of total number of procedures,Spain being the country with the highest number of trans-plants (more than 700 in 1997 alone) performed. If one ar-gues which are the reasons why such an expensive, high-tech procedure is so diffuse, there might be several rea-sons: from the pessimistic point of view no many break-throughs happened in the field of solid tumour treatmentin the last two decades, while from the optimistic sideexcellent results have been published in the early �90s con-cerning the efficacy of high-dose chemotherapy in advan-ced breast carcinoma with complete responses in the ran-ge of 40 to 70% with a percentage of patients reachinga disease free status plateau at 3 years of 15 to 25% (1).Adjuvant high-dose treatment was employed only recen-tly (1), probably due to the risk of employing such a toxictreatment to a good-risk population, compared to the onewith overt metastatic disease. Mortality rate in the EBMTdata base for all 800 patients treated with this modality is

in the range of 1% (7) which is not too far from what isgenerally observed with major standard-dose chemothera-py regimens.As regards metastatic disease we are still far froma consensus on the role of high-dose chemotherapy, andonly one randomised study exists coming from Johannes-burg (3) (see the chapter by Bezwoda in this issue) as wellas on the preferable schedule. In Europe STAMP V pro-gram (Carboplatin 800-1600 mg/sqm, Cyclophosphami-de 6.4 g/sqm and Thiotepa 500 mg/sqm) is largely emplo-yed. The best results in advanced breast cancer have beenobserved when patients are intensified in Complete Re-mission (2); the EBMT data base confirm these data (fig.2 shows the event free survival of patients grafted in CRversus those patients intensified in other phases of their di-sease-EBMT database). There has been a recent enthusia-stic interest in the field of high-dose chemotherapy forhigh-risk operable breast carcinoma after the publicationof exciting results from Europe (8) and from the USA (10).The EBMT registry has collected more than 600 patientstreated with high-dose chemotherapy: from this wide se-ries again it seems that the results might be better than tho-se achieved with standard-dose schedules (fig. 3). In a lit-tle cohort of patients with bad prognostic features (>20 po-sitive axillary nodes involved) the results are very promi-sing (fig. 4).
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FIGURE 1. Toxic related death rate (before 100days from transplantation) for solidtumours in Europe during the years.(EBMT database)RYCINA 1. �miertelno�æ zwi¹zana z toksyczno�-ci¹ (wcze�niej ni¿ 100 dni od trans-plantacji) dla guzów litych w Europiew kolejnych latach (baza danych EBMT)

FIGURE 2. Metastatic breast cancer: improvedresults by CR status at transplantation(EBMT Database)RYCINA 2. Przerzutowy rak piersi: lepsze wynikiw ca³kowitej remisji przy transplantacji(baza danych EBMT)



ONGOING EUROPEAN STUDIESIN BREAST CANCERMetastatic disease
One of the early studies to be activated by the FrenchFederation of Centres for the Fight against Cancer(FNCLCC) was PEGASE 03 (from 1996 became a jointPEGASE/EBMT Study). In this trial metastatic patientsnot previously treated for advanced disease receive FEC(Epirubicin 100 mg/sqm) or FEC followed by cyclopho-sphamide 6 gr/sqm, mitoxantrone 45 mg/sqm and alkeran140 mg/sqm. This study will probably be closed in Au-tumn 1998 with 300 patients. The trial that will probablybe the major one in the near future is the so-called EBDIS1 (European Breast Dose Intensity Study 1), which recen-tly became also an EBMT study and joint accrual startedin March 1998. In EBDIS1 patients with untreated meta-static disease are randomised between a standard armconsisting of docetaxel 75 mg/sqm and adriamycin 50mg/sqm for 4 courses followed by 6 courses of classicCMF. The experimental arm consists of 3 docetaxel/adria-mycin courses followed by a tandem high-dose chemothe-rapy of VIC (known also as ICE) � ifosfamide 12 g/sqm,carboplatin AUC 18, and etoposide 1200 mg/sqm, follo-wed by high-doses of cyclophosphamide (6 g/sqm) andthiotepa (800 mg/sqm). From the first commitments by

many centres, it seems that the 400 patients accrual goalwill be possibly achieved in two years. So far all the pha-se II studies, as well as PEGASE 3, evaluated the role ofhigh-dose chemotherapy considered as a single-shot tre-atment. High-dose sequential chemotherapy, i.e. the rapidrecycling of various active drugs, at maximum doses, inorder to reduce the onset of drug resistance, is under eva-luation in naive metastatic patients. In this trial chaired byour group, cyclophosphamide is delivered at 7 g/sqm,followed after two weeks by vincristine 2 mg and metho-trexate 8 g/sqm and a week after epirubicin is delivered at150 mg/sqm with PBPBC harvesting. Another course ofepirubicine is then delivered, followed by cisplatin 100mg/sqm and etoposide 360 mg/sqm in three days; the lastsegment is the real high-dose one with thiotepa 500mg/sqm and alkeran 140 mg/sqm followed by PBPCT andfilgrastim. G-CSF is also administered after cyclopho-sphamide and epirubicin in order to deliver drugs on time.Thirty-six patients have been enrolled so far, and toxic de-ath rate was 0%. Total number of days spent in hospitalfor the entire program is in the range of three weeks.
Adjuvant studies
At least a dozen major phase III randomised studies areongoing throughout Europe with the following characte- 83
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FIGURE 3. Event-free survival for high-risk ope-rable breast carcinoma. (EBMT database)RYCINA 3. Wolne od nawrotu prze¿ycie w opera-cyjnym raku piersi przy wysokim ryzy-ku (baza danych EBMT)

FIGURE 4. Event-free survival for high-risk ope-rable breast carcinoma with >20 axilla-ry nodes. (EBMT database)RYCINA 4. Wolne od nawrotu prze¿ycie w rakupiersi przy wysokim ryzyku >20 wêz³ówch³on-nych (baza danych EBMT)



ristics: 1) reduced number of positive axillary nodes as anentry criterion compared with the North American rules.The most recent trials enroll patients with >3 positive no-des whereas in the USA the required number was until lastyear >9; 2) the maximum age for entry is increasing up to60 years, resulting in a larger population suitable for the-se investigations; 3) the �oldest� or �first generation� stu-dies employ the single high-dose shot as intensificationtreatment after 4 to 6 standard courses (e.g. FEC), whilethe �second generation� ones apply new concepts such ashigh-dose sequential chemotherapy. Table I shows the ma-jor European ongoing adjuvant studies in high-risk breastcancer (updated June 1998). 

Germ cell tumours
The results of the treatment of metastatic testiculargerm cell tumours have been dramatically improved by ci-splatin-containing chemotherapy regimens: being BEP(Bleomycin, etoposide and cisplatin) and the surgical re-moval of residual masses, the gold standard of treatment (4).Investigators at the Gustave Roussy Institut studieda cisplatin-based chemotherapy dose regimen as consoli-dation treatment for patients with poor-risk disease (6) in28 patients who received two cycles of the PVeBV regi-men followed by high-dose chemotherapy, with a NED ra-

te of 43%. The subsequent randomised study comparedthis regimen to 4 cycles of PVeBV. The results (5) failedto demonstrate any survival advantage for high-dose che-motherapy, so new strategies have to be tested for bad pro-gnosis germ cell cancers upfront. At the present time thebest indication seems to be the one of late intensificationin patients with �sensitive relapse�, indicating those pa-tients with a relapse after complete remission, but still re-sponding to a platinum containing regimen. From theEBMT data base (fig. 5) very interesting results have be-en achieved in this subset.Nevertheless, as in all other solid tumours, high-dosechemotherapy should be proposed to germ cell tumours

patients only in clinical trials in order to avoid waste of ti-me and to come to a final response as for the patients aswell as for the scientific community. In order to finallyclarify the role of high-dose chemotherapy in this peculiardisease, the EMBT launched a phase III randomised stu-dy in 1994, known as IT-94. It compares a standard arm(four courses of standard-dose containing chemotherapy)with an experimental arm where three courses of the sa-me standard dose schedule are followed by a single-shotintensification with CARBOPEC (Carboplatin at differentdoses depending on the creatinine clearance, with a ma-ximum of 2200 mg/sqm, etoposide 1200 mg/sqm, andcyclophosphamide 6.4 g/sqm). Patients in incomplete re-mission after first-line chemotherapy and those relapsingafter previous CR are candidates for IT-94. In June 1998190 has been entered from 11 countries. 
CONCLUSIONS

When facing with high-dose chemotherapy in breastcarcinoma and in germ cell cancer, one should keep inmind that in 1998 no one solid tumour should be conside-84
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TABLE I. Major ongoing European phase III adjuvant randomised studiesTABELA I. G³ówne europejskie aktualne badania losowe fazy III w leczeniu uzupe³niaj¹cym
Major european ongoing adjuvant studies in breast cancer (June 1998)G³ówne europejskie aktualne badania w uzupe³niaj¹cym leczeniu raka piersi (czerwiec 1998)

GroupGrupa
Italian W³oska
Anglo-Celtic Anglo-celtycka
Scandinavian Skandynawska
Netherlands Holenderska
EBMT/PEGASE
GermanNiemiecka
IBCSG 15-95

#nodesliczba wêz³ów
³4
³4
³5 or >8
³4
³8
³10
³4

StandardStandard
EPI®CMF
ADM®CMF
FEC
FEC
FEC
EC®CMF
EC®CMF

High-doseWysoka dawka
HDS
ADM+CT
FEC+STAMP V
FEC+STAMP V
FEC+CMA
EC®CMT
HD-EC

#ptsLiczba pacjentów
375
446
500
720
286
197
199

MobilizingMobilizacja
EPI 120 mg/sqm
CTX 4 g/sqm
FEC
FEC
FEC
FEC
Filgrastim

HDS � high-dose sequential CarboplatinKarboplatyna wysokodawkowa sekwencyjnaCMA � Cyclophosphamide, Mitoxantrone, AlkeranCyclofosfamid, Mitoksantron, AlkeranCMT � Cyclophosphamide, Mitoxantrone, ThiotepaCyclofosfamid, Mitoksantron, TiotepaHD-EC � High-dose Epirubicin/CyclophosphamideEpirubicin/Cyklofosfamid wysokodawkoweSTAMP V � Cyclophosphamide, Thiotepa, CarboplatinCyklofosfamid, Tiotepa, Karboplatyna



red as a candidate for this experimental treatment moda-lity outside a clinical trial and all efforts should be madeto enroll patients in prospective trials (9).The next couple of years should be entirely devoted tocomplete the several ongoing studies, and to address spe-cific questions like the role of contamination of PBPC andto define new strategies to reduce the costs as for exam-

ple to start pilot European studies of outpatients high-do-se chemotherapy programs. But to avoid uncontrolledproliferation of new small centers with inadequate expe-rience in this fascinating but difficult field, a serious pro-gram of accreditation on a national or preferably Europe-an basis is going to be launched by the EBMT in the ve-ry near future.
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FIGURE 5. Survival for germ cell tumour patientsin sensitive relapse at the time of trans-plantation (EBMT database)RYCINA 5. Prze¿ycie pacjentów z guzami z ko-mórek zarodkowych przy wra¿liwymnawrocie choroby w momencie trans-plantacji (baza danych EBMT)
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