












































	 Home
	 Add Document
	 Sign In
	 Create An Account
































High-Dose Chemotherapy as Salvage Treatment in Germ Cell Tumors: A Multivariate Analysis of Prognostic Variables









High-Dose Chemotherapy as Salvage Treatment in Germ Cell Tumors: A Multivariate Analysis of Prognostic Variables By J. Beyer, A. Kramar, R. Mandanas, ... 




Author:
Daisy Carson 




 5 downloads
 0 Views
762KB Size



 Report







 Download PDF 






















































Recommend Documents














Testicular Germ Cell Tumors 













 









Germ Cell Tumors. 2.1 Introduction 













 









Autologous hematopoietic stem cell transplantation in chemotherapy-sensitive lymphoblastic lymphoma: treatment outcome and prognostic factor analysis 













 









PRIMARY MEDIASTINAL germ cell tumors (GCTs) 













 









Prognostic markers in resectable non-small cell lung cancer: a multivariate analysis 













 









Pathobiology of germ cell tumors - applying the gossip test! 













 









Analysis of the DND1 Gene in Men with Sporadic and Familial Testicular Germ Cell Tumors 













 









Treatment of Malignant Germ Cell Tumors of the Ovary With Bleomycin, Etoposide, and Cisplatin 













 









Artificial Neural Network Analysis of Patient and Treatment Variables as a Prognostic Tool in Breast Cancer after Mastectomy 













 









GERM-CELL TUMORS have become the model for 













 









Malignant transformation and treatment of cystic mixed germ cell tumor 













 









Generating Multivariate Ordinal Variables 













 









Results of multimodal treatment for desmoplastic small round cell tumors 













 









Resectional Surgery of Hilar Cholangiocarcinoma: A Multivariate Analysis of Prognostic Factors 













 









Treatment of Pituitary Tumors 













 









Journal of Multivariate Analysis 













 









Selective nuclear morphometry as a prognostic factor of survival in renal cell carcinoma 













 









Prognostic role of the cancer stem cell marker CD44 in ovarian cancer: a meta-analysis 













 









The prognostic role of the cancer stem cell marker CD44 in ovarian cancer: a meta analysis 













 









A method of linking multivariate community structure to environmental variables 













 









eye irritation Germ cell mutagenicity 













 









Chemotherapy treatment diary. Information for patients Chemotherapy 













 









Differential gene expression in cumulus cells as a prognostic indicator of embryo viability: a microarray analysis 













 









Treatment of Malignant Liver Tumors 













 
















High-Dose Chemotherapy as Salvage Treatment in Germ Cell Tumors: A Multivariate Analysis of Prognostic Variables By J. Beyer, A. Kramar, R. Mandanas, W. Linkesch, A. Greinix, J.P. Droz, J.L. Pico, A. Diehl, C. Bokemeyer, H.J. Schmoll, C.R. Nichols, L.H. Einhorn, and W. Siegert Purpose: To identify prognostic variables for response and survival in male patients with relapsed or refractory germ cell tumors treated with high-dose chemotherapy (HDCT) and hematopoietic progenitor cell support. Patients and Methods: Three hundred ten patients treated with HDCT at four centers in the United States and Europe were retrospectively evaluated. Univariate and multivariate analysis of patient, disease, and treatment characteristics were used for comparisons of response rates and failure-free survival (FFS). Results: The actuarial FFS rate was 32% at 1, 30% at 2, and 29% at 3 years. Multivariate analysis identified progressive disease before HDCT, mediastinal nonseminomatous primary tumor, refractory or absolute refractory disease to conventional-dose cisplatin, and human chorionic gonadotropin (HCG) levels greater than 1,000 U/L before HDCT as independent adverse prognostic



variables for FFS after HDCT. These variables were used to identify patients with good, intermediate, and poor prognoses. In the good-risk category, the predicted FFS rate at 2 years was 51%, compared with 27% and 5% in the intermediate-risk and poor-risk categories (P < .001). The increased risk for treatment failure was due to both a significantly lower rate of favorable responses and a significantly higher rate of relapses. Within the prognostic categories, the particular HDCT regimen or higher dosages of carboplatin or etoposide did not have a significant influence on treatment outcome. Conclusion: Prognostic variables for treatment response after HDCT can be identified. The proposed prognostic model might help to optimize the use of HDCT in germ cell tumors and warrants validation in future trials. J Clin Oncol 14:2638-2645. 1996 by American Society of Clinical Oncology.



IGH-DOSE CHEMOTHERAPY (HDCT) followed by the reinfusion of hematopoietic progenitor cells can be used in relapsed or refractory germ cell tumors that have failed to respond to conventional-dose salvage regimens. In this setting, HDCT may offer a cure even for patients with disseminated disease who are generally considered incurable with other treatment modalities. 1-3 However, a full appreciation of the potential benefits of HDCT has been limited by large differences in selection and response criteria of the phase I/II trials that have been reported.4 5 In the initial trials, long-term remission rates of 10% to 30% could be achieved in patients who were intensively pretreated with conventional-dose combination chemotherapy. More recently, it has been suggested that there might be a benefit from the earlier use of HDCT.



Some centers have extended the application of HDCT to intensify first salvage regimens, to treat patients with a slow response to conventional-dose chemotherapy, or have even used HDCT as part of the first-line treatment of patients who present with advanced disease at the time of initial diagnosis. 36' -8 Yet, at the same time, evidence has emerged that not all patients will profit from the treatment intensification offered by HDCT. Patient and disease characteristics such as gonadal versus extragonadal location of a primary tumor or the sensitivity of a tumor to conventional-dose cisplatin-based chemotherapy regimens can probably be used as prognostic indicators to select patients who might benefit most from HDCT.9-'2 However, as these conclusions have been drawn on small numbers of patients, and no series has been large enough to identify variables with independent prognostic significance, we retrospectively collected and analyzed data on patient and disease characteristics, as well as on treatment and treatment outcome in consecutive patients treated with HDCT at four large centers in the United States and Europe.
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PATIENTS AND METHODS Data Collection We evaluated data on 310 consecutive patients treated with HDCT for metastatic germ cell tumors in phase I/II trials at four different institutions between April 1984 and November 1993. The results of these trials have been reported previously.' 2' - 3 The contributing centers were Indiana University, Indianapolis, IN (n = 109: time period, September 1986 to February 1993), Institut Gustave Roussy, Paris, France (n = 46; time period, April 1984 to November 1993),
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HDCT IN GERM CELL TUMORS Allgemeines Krankenhaus der Stadt Wien, Wien, Austria (n= 51; time period February 1988 to May 1993), and Virchow Klinikum, Berlin, Germany (n = 104; time period, August 1989 to July 1993). For data collection, a standardized questionnaire was sent to each center and completed by one of the investigators. Detailed information on patient and disease characteristics, as well as on treatment and treatment outcome, was required for each of the following time points: first-line treatment, each salvage regimen, and each HDCT regimen. During the follow-up period, information on the treatment modalities used subsequent to HDCT was requested. The completed questionnaires were checked for plausibility and data consistency at the Virchow Klinikum. Questionnaires were returned to the principal investigator at each center in case of important missing or inconsistent data, but no further checking, such as histologic or radiologic review, or other source data verification was performed. Data were entered onto a personal computer at the Virchow Klinikum and data entry was checked at the Institut Gustave Roussy. Outcome Variables, Inclusion, and Exclusion Criteria The primary outcome variable was failure-free survival (FFS) after HDCT. Secondary outcome variables were maximal response to HDCT, duration of the maximal response, and overall survival. The purpose of the present study was to examine the influence of patient and disease characteristics, as well as of treatment and of treatment response before HDCT, on the primary and secondary outcome variables. All patients met the minimal inclusion criteria of an unequivocal diagnosis of a germ cell tumor either by histology or by markers, that HDCT had to consist of an intensive regimen that necessitated the use of autologous hematopoietic progenitor cells, and that sufficient information had to be available to determine the primary and secondary outcome variables. Twenty-seven patients were excluded from the analysis: two women treated for refractory gestational tumors, and 25 patients in whom no high-dose carboplatin was used as part of the HDCT regimen. Thus, a total of 283 patients were included in the univariate analysis and represent the study population. One additional patient in whom no human chorionic gonadotropin (HCG) level was available before HDCT was excluded from the multivariate analysis. Definitions In the present study, strict definitions for tumor stage and sensitivity, as well as for treatment response, were used in a uniform fashion for all patients. Tumor stage was measured according to the Indiana classification system as minimal, moderate, or advanced disease.' 4 The first-line regimen was the first chemotherapy given for disseminated disease. In patients with low-volume initial disease treated by surgery alone or using further adjuvant treatment, the chemotherapy given at the time of the first relapse was considered the first-line regimen. Salvage treatment consisted of any chemotherapy given for relapsing or progressive disease after the first-line regimen. Salvage surgery or radiotherapy alone without the concomitant use of chemotherapy was documented, but not counted as a separate salvage regimen. Similarly, any adjuvant chemotherapy given after the resection of viable tumor in patients who did not progress before the start of the adjuvant treatment was documented, but not counted as a separate salvage regimen. In contrast, in patients with resection of viable tumor, who progressed before the start of the adjuvant treatment, the chemotherapy administered was counted as a separate salvage regimen. In respect to the response criteria, a clinical complete remission (cCR) represented the total disappearance of tumor by all radiologic



studies, including normalization of HCG and alfa-fetoprotein (AFP) levels with chemotherapy alone. Pathologic complete remission (pCR) represented the complete resection of nonviable malignancy (necrosis or fibrosis) or mature teratoma without any evidence of residual tumor. Surgical complete remission (sCR) represented the complete resection of viable malignancy or immature teratoma without any evidence of residual tumor. Marker-negative partial remission (PRm-) represented the reduction of any radiologically measurable disease by greater than 50% and normal determinations for HCG and AFP. Marker-positive partial remission (PRm+) represented the reduction of any radiologically measurable disease by greater than 50%, but elevated HCG and/or AFP levels, or a greater than 90% reduction of elevated tumor markers. Progressive disease (PD) represented an increase of any radiologically measurable tumor by greater than 25% or a greater than 10% increase of elevated tumor markers. Stable disease (SD) represented a response that did not qualify as either PRm- or PRm+ or as PD. Complete remissions (CRs) represented cCRs, pCRs, and sCRs; favorable responses were considered to be either CR or PRm-. Tumor sensitivity to cisplatin was assessed as previously reported and classified according to the response after the last cisplatin-based chemotherapy before HDCT.'' ° Any disease was considered sensitive to cisplatin when more than SD was achieved and no evidence of tumor progression within 4 weeks was observed. Any disease was considered refractory to cisplatin when at least SD or better was achieved, but there was evidence of tumor progression within 4 weeks of the last cisplatin-based chemotherapy. Any disease was considered absolute refractory to cisplatin when not even SD was achieved, despite cisplatin-based chemotherapy. HDCT and Follow-Up Because patients were treated in different phase I/II trials and at different centers, and because of the retrospective design of the present study, there were large variations in the treatment before HDCT, in the patient selection for HDCT, and in the drug combinations, drug dosages, and schedule of the HDCT regimen. At Indiana University (Indiana) all but one patient were included after having failed to respond to a cisplatin-based first-line regimen and at least one conventional-dose salvage regimen (94 of 109 [86%]). HDCT consisted of carboplatin (median, 1,541 mg/m2; range, 600 to 2,224) plus etoposide (median, 1,213 mg/m2; range, 400 to 2,400), and in 10 of 109 patients (9%) also of ifosfamide (median, 9.7 g/m2; range, 1.9 to 12.0). Among patients who responded, two HDCT cycles were used (n = 59). At the Institut Gustave Roussy (Paris), 18 of 21 patients (86%) had failed to respond to a cisplatin-based firstline regimen and at least one conventional-dose salvage regimen (18 of 21 [86%]). HDCT consisted of carboplatin (median, 1,474 mg/ m2; range, 800 to 1,895), etoposide (median, 1,684 mg/m2; range 1,194 to 3,333), and cyclophosphamide (median, 6,316 mg/m2; range, 4,632 to 6,737). Two responding patients received a second HDCT cycle. At the Allgemeines Krankenhaus (Vienna), all but one patient had failed to respond to a cisplatin-based first-line regimen and at least one conventional-dose salvage regimen (46 of 51 [90%]). HDCT consisted of carboplatin (median, 2.000 mg/m2; range, 1,500 to 2,375), etoposide (median, 1,500 mg/m2; range, 1,227 to 1,719), and cyclophosphamide (median, 4,444 mg/m2; range, 3,688 to 5,800). In all patients, only one HDCT cycle was used. At the Virchow Klinikum (Berlin), 98 of 102 patients (96%) had failed to respond to a cisplatin-based first-line regimen and at least one conventional-dose salvage regimen (90 of 102 [88%]). HDCT consisted of carboplatin (median, 1,500 mg/m2; range, 883 to 2,091) plus etoposide (median, 1,817 mg/m2; range, 1,146 to 2,475), and
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in 96 of 102 patients (94%), also of ifosfamide (median, 9.7 g/m 2; range, 4.3 to 11.1). In all patients, only one HDCT cycle was used. Because of the retrospective multiinstitutional design of the present study, large differences in the management after HDCT were found. Patients at all centers were scheduled for salvage surgery when a PRm- with resectable radiologic lesions was achieved. However, in the event of a stable PRm+ after the first HDCT, further treatment differed between centers. In all patients from Indiana University, a second HDCT cycle was given and salvage surgery attempted after the second cycle; at the other centers, no treatment, further conventional-dose salvage treatment, or salvage surgery was used after the first HDCT cycle, based on individualized decisions. Patients with a PRm+ of short duration or with PD received palliative treatment only. Similarly, in patients who relapsed after a cCR or after complete resection of residual disease, as well as in patients who progressed after a PRm-, individualized decisions for further treatment were made. In these situations, a broad range of treatment modalities, including further HDCT, were used. The median follow-up time for patients still alive was 26 months in Indiana (range, 2 to 75), 19 months in Paris (range, 2 to 54), 43 months in Vienna (range, 10 to 61), and 21 months in Berlin (range, 10 to 50). The overall median follow-up time for patients still alive was 21 months.



Statistical Analysis Categories were formed for patient and tumor characteristics and the response rates at the time of the first-line treatment and at each of the salvage regimens, as well as for the disease characteristics before HDCT. Univariate analyses were performed to compare these categories with the response rates after HDCT. For these analyses, either the Pearson's X2 test or the Fisher's exact test was used, whichever was appropriate.' 5 The overall survival time was calculated from the first day of HDCT until the date of death or last news, and patients known to be alive were censored at the time of last news irrespective of disease status. The FFS time was calculated from the first day of HDCT until the date of treatment failure as defined by disease progression, relapse, or death, whichever occurred first. Patients without a treatment failure were censored at the time of last news. Univariate comparisons of survival times were performed using the log-rank test.'6 The Cox proportional hazards regression model was used for the multivariate survival analysis.' 7 From the results of the multivariate analysis, prognostic groups were formed. The overall survival and the FFS in these groups was plotted according to the Kaplan-Meier method.' 8



RESULTS Patient Characteristics Differences between the four treatment centers in respect to patient and disease characteristics were found at all major treatment time points. There were 16 of 109 patients (15%) with mediastinal nonseminomatous primary tumors at initial presentation included from Indiana University, as compared with one of 21 (5%) from Paris, three of 51 (6%) from Vienna, and five of 102 (5%) from Berlin. Etoposide was more frequently used as part of the first-line treatment in Indiana (90 of 109 [83%]) and Berlin (84 of 102 [82%]) than in Paris (10 of 21 [48%]) or Vienna (31 of 51 [61%]). Similarly, ifosfamide was more often used as part of the first-line treatment in Berlin (36



of 102 [35%]) than in Vienna (nine of 51 [18%]), Indiana (11 of 109 [10%]), or Paris (one of 21 [5%]). However, no differences were found in the rate of maximal responses or in the response durations after first-line treatment. By the time of HDCT, all patients had received cisplatin as part of their conventional-dose treatment. In addition, 282 of 283 patients (99%) had received etoposide and 265 of 283 (94%) had received ifosfamide as part of either their first-line or their salvage regimens. There was some evidence that more conventional-dose salvage attempts were made before HDCT at the European centers as compared with Indiana, which was reflected by a trend for more salvage regimens, a higher number of cisplatin cycles, and a higher total dose of cisplatin. There were significantly more favorable responses to salvage treatment in patients included from Paris (15 of 21 [71%]) as compared with patients from Indiana (58 of 109 [60%]), Berlin (50 of 102 [54%]), and



Vienna (18 of 54 [39%]). No differences between the centers were seen in the durations of the maximal responses to salvage treatment. In Paris and Berlin, conventional-dose salvage treatment was used to achieve tumor control immediately before HDCT. As a result, 12 of 21 patients (57%), treated in Paris and 35 of 102 patients (34%) from Berlin received HDCT at the time of a CR or a PRm-, whereas this proportion was only 15 of 109 (13%) in Indiana and three of 51 (6%) in Vienna. Accordingly, in Indiana and Vienna, there were significantly more patients with extensive disease before HDCT as measured by advanced Indiana stage and HCG levels greater than 1,000 U/L, as well as a trend for more patients with AFP levels greater than 30 ng/mL as compared with the other two centers. Response Overall, 157 of 283 patients (55%) achieved either a CR or a PRm- as the maximal response to HDCT (cCR, 52 of 283 [18%]; pCR, 36 of 283 [13%]; sCR, 14 of 283 [5%]; and PRm-, 55 of 283 [19%]). In 39 of 283 patients (14%), a PRm+ was obtained; six of 283 (2%) and 59 of 283 (21%) had only SD or PD despite the use of HDCT. Early deaths occurred in 22 of 283 patients (8%) before a response evaluation could be made. As patients with more favorable disease characteristics were included from Paris and Berlin, significantly more patients from these two centers attained a favorable response to HDCT: 17 of 21 (81%) in Paris, 62 of 102 (61%) in Berlin, 55 of 109 (50%) in Indiana, and 23 of 51 (45%) in Vienna. Overall, relapses from a favorable response occurred in 73 of 157 patients (47%): 25 of 52 (48%) from cCR, seven of 36 (19%) from pCR, 10 of 14 (71%) from sCR,
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and 31 of 55 (56%) from PRm-. All patients with PRm+ or SD progressed, except two patients with continuing PRm+ at 3 and 7 months. The median time to treatment failure after CR/PRm- was 5 months (range, 2 to 44) and 70 of 73 (96%) patients failed to respond to therapy within 2 years after HDCT. Only three patients suffered late failures at 27, 31, and 44 months, respectively. The time to treatment failure did not differ significantly in patients with a cCR, pCR, sCR, or PRm- as the maximal responses. In univariate analysis, patients without a favorable response to first-line treatment or without a CR or PRm- to a salvage treatment were less likely to achieve a favorable response after HDCT (Table 1). Similarly, PD or disease refractory to cisplatin-based conventional-dose treatment, as well as extensive disease before HDCT reflected by pulmonary, liver, bone, or brain metastases, an advanced Indiana stage, or high levels of HCG or AFP, were found to be significantly related to nonresponse after HDCT. However, neither patient or disease characteristics before first-line treatment or salvage treatment were found to have an influence on the rate of favorable responses after HDCT, nor on response durations to conventional-dose treatment or the number of salvage regimens used. Survival The median overall survival time was 12 months (95% confidence interval [CI], 9.7 to 14.5), with an actuarial overall survival rate of 51% at 1, 36% at 2, and 30% at 3 years, respectively. The median FFS time was 3.8 months (95% CI, 2.8 to 4.9). The actuarial FFS rate was 32% at 1, 30% at 2, and 29% at 3 years. However, for several groups of patients, large differences in the overall survival rate as well as in the FFS rate were found (Fig 1). In univariate analysis, variables significantly related to a shorter FFS duration after HDCT were extragonadal location of the primary tumor, failure to achieve a CR or a PRm- as the maximal response to salvage treatment, degree of refractoriness to cisplatin, and disease extent before HDCT as reflected by advanced Indiana stage or high levels of HCG or AFP (Table 1). However, among the extragonadal tumors, only the primary mediastinal nonseminomatous tumor locations were related to a significantly shorter FFS. An increased hazard for treatment failure in patients with primary retroperitoneal tumors was not found to be statistically significant. Similarly, in patients with elevated HCG levels before HDCT, only levels greater than 1,000 U/L were statistically associated with an unfavorable treatment outcome. Other variables, such as the maximal response to first-line treatment, maximal response durations to conventional-dose treatment, number of salvage regimens used, or minimal marker



2641 Table 1. Maximal Response and FFS After HDCT in Univariate Analysis



Variable



Assessable Patients Variable No. % No. %



CR/PRmRate (%)



Location of primary tumor Gonodal 223 79 58 Retroperitoneal 23 8 48 Mediastinal 25 9 44 Retroperitoneal/ mediostinal 12 4 50 Maximal response to first-line treatments CR/PRm178 63 64 PRm+/SD/PD 104 36 41 Maximal response to salvage treatments CR/PRm141 50 70 PRm+/SD/PD 116 41 41 Maximal duration of CR/PRm- after salvage treatments < 1month 13 5 62 < 3 months 30 11 70 c 1 year 39 14 56 > 1 year 10 4 50 Salvage regimens before HDCT 0 26 9 42 1 172 61 59 2 85 30 53 2) Total dose of cisplatin (mg/m before HDCT c 1,000 249 88 57 > 1,000 34 12 41 Response status before HDCT CR 17 6 94 PRm 48 17 85 PRm+ 43 15 61 SD 22 8 64 PD 153 54 39 Sensitivity to cisplatin before HDCT Sensitive 168 59 70 Refractory 72 26 36 Absolute refractory 43 15 30 Metastatic sites before HDCT Abdominal No 117 41 60 Yes 165 58 53 Mediastinalt No 209 74 55 Yes 73 25 58 Pulmonary No 130 46 65 Yes 152 53 48 Liver/bone/brain No 206 73 62 Yes 75 26 40 Indiana stage before HDCT CR/minimal/moderate 146 52 67 advanced 137 48 43 HCG values (U/L before HDCTf < 10 163 57 67 < 1,000 74 26 54 < 10,000 30 11 17 2 10,000 15 5 7 AFP values (ng/mL) before HDCTt < 30 204 72 64 < 1,000 37 13 46 < 10,000 30 11 13 > 10,000 5 2 40 LDHvalues (U/L) before HDCT* < 340 174 61 59 < 670 39 14 64 2 670 22 8 41



Abbreviation: LDH,lactate dehydrogenase. 2



*Xtest.



tlog-rank test. flnformotion isnot available in all patients.
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prognostic category (Table 4). A clear advantage in terms



Coefficient



Hazards Ratio



95% CIof Hazards Ratio



P



0.412



1.51



1.06-2.06



.024



1



0.522



1.69



1.06-2.69



.029



1



0.536



1.71



1.19-2.46



.004



1



0.683



1.98



1.28-3.06



< .002



2



0.866



2.38



1.61-3.52



< .001



2



f



Score



tions, a score was given to each of the variables that retained significance. Because absolute refractory disease and an HCG level greater than 1,000 U/L before HDCT had a much stronger relationship to an unfavorable treatment outcome, they were given a score of 2. PD before HDCT, mediastinal nonseminomatous primary tumor location, and refractory disease were each given a score of 1 (Table 2). Patients were subsequently assigned to one of three prognostic categories on the basis of their scores, as follows: good risk, with a score of 0 and none of the unfavorable prognostic variables present; intermediate risk, with a maximal cumulative score of 2 and a corresponding hazards ratio of 1.5 to 2.5 relative to the goodrisk category; and poor risk, with a score greater than 2 and a corresponding hazards ratio of - 3.0 or more relative to the good-risk category (Table 3). The curves for overall survival and FFS for all patients, for each score, and for each prognostic category are shown in Fig 1. The differences in the FFS and in overall survival between the prognostic categories were due to both a significantly lower rate of favorable responses and to a significantly higher rate of relapses in the intermediate- and the poorrisk categories (Table 3). HDCT Regimens and Dosages The influence of a HDCT regimen and the drug dosages of carboplatin and etoposide was examined within each



of a higher rate of favorable responses or a survival benefit could not be demonstrated for a particular HDCT regimen, for any of the contributing centers, or for increasing dosages of carboplatin and etoposide. There was a trend for an improved FFS with higher doses of carboplatin or etoposide in the good-risk category. However, this effect was not statistically significant and could not be demonstrated in intermediate-risk or poor-risk patients. Similarly, the addition of an oxazaphosphorine to the HDCT combination of carboplatin and etoposide did not improve the overall results in the present analysis. However, as most responding patients treated with carboplatin and etoposide received a second HDCT cycle, it cannot be determined from the present analysis if only one HDCT cycle will give identical results whether or not an additional oxazaphosphorine is given. DISCUSSION The purpose of the present study was to identify prognostic variables for treatment outcome after HDCT in male patients with germ cell tumors. The majority of patients were treated within phase I/II studies that been 29 3 but only patients who had rereported previously,'"" ceived regimens that included high-dose carboplatin were analyzed. All patients had failed to respond to standard regimens that combined at least cisplatin and etoposide and, in most cases, also ifosfamide. However, different strategies in the use of HDCT were pursued at the participating centers and are reflected in the data set. The resulting heterogeneity in patient and disease characteristics that were subsequently found to be significantly related to response and survival emphasizes the need to consider prognostic factors in the interpretation of HDCT trials. The overall response rates and survival in the present analysis are shown in Table 1 and Fig 1. Only three treatment failures occurred after 2 years. One patient had an unusually long PRm+, but eventually progressed after 26 months. Another patient developed a secondary leukemia and died after 31 months while in remission from testicular cancer. The last patient had a local recurrence



Table 3. Treatment Outcome After HDCT According to Prognostic Categories CR/PRm



Relapse



RiskCategory'



No. of Patients



No.



%



No.



Goodt (score 0) Intermediatett (score 1 or 2) Poortt (score > 2)



111 92 79



85/111 54/92 17/79



77 59 22



28/85 31/54 13/17



Overall Survival (%)



FFS(%) % 33 57 76



1 year



2 years



1year



2 years



56 28 5



51 27 5



73 50 19



61 34 8



*One patient with missing HCG value before HDCT who relapsed from a cCR after 3 months is not included. tAll comparisons between the risk categories are statistically significant with at least P < .001. tOne patient with continuing PRm+ is in both the intermediate-risk (7+ months) and in the poor-risk (3+ months) categories.
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BEYER ET AL Table 4. Treatment Outcome After HDCT According to HDCT Regimen and Dosages of Carboplatin and Etoposide Good Risk CR/PRm-



_CR/PR-



Variable Regimen CE CEC CEI 2 Carboplatin (mg/m ) c 1,500 c 1,800 > 1,800 2 Etoposide (mg/m ) 5 1,200 - 1,800 > 1,800



No.



%



Intermediate Risk



2-Year FFS 2-Year Overall (%) Survival (%)



CR/PRm-



No.



%



Poor Risk



2-Year FFS 2-Yeor Overall (%) Survival (%)



CR/PRm-



No.



%



1-Year FFS 1-Year Overall (%) Survival (%)



20/26 19/27 46/58



77 70 79



47 47 54



50 50 70



26/40 14/23 14/29



65 61 48



37 22 17



43 30 24



6/38 7/22 4/19



16 32 21



9 0 5



15 24 18



55/69 16/21 14/21



80 76 67



47 57 58



59 65 70



18/32 17/24 19/36



56 71 52



28 25 26



38 26 32



6/30 2/17 9/32



20 12 28



7 6 4



18 12 23



12/16 33/46 40/49



75 72 80



34 54 52



45 61 68



16/25 33/54 5/13



64 61 39



36 28 0



42 32 0



3/21 10/42 4/16



14 24 25



5 5 8



11 18 30



at 45 months post-HDCT that was treated surgically. In univariate analysis, 10 variables were found to be related to the response rate after HDCT. Of these, nonresponse to first-line treatment, extensive disease, presence of pulmonary metastases, and high HCG or AFP levels had been shown earlier to predict unfavorable responses and were used in previous prognostic models for conventional-dose salvage treatment. 9'20 However, variables that related to response and to survival were not identical in the present study. Although responses to the first-line treatment or metastatic sites before HDCT influenced the response rates, they did not affect survival. We therefore performed a multivariate analysis only on those variables that were significantly related to FFS after HDCT; of these, five were identified as independent predictors of treatment failure. Extragonadal nonseminomatous tumor location is known to be an unfavorable prognostic factor for conventional-dose salvage treatment. 9-21 In a recent report, only 7% of patients remained long-term survivors after conventional-dose salvage treatment. 2 2 Likewise, all of 12 patients with primary mediastinal nonseminomatous tumors treated at Indiana University until 1991 had failed to respond to HDCT. 9 The poor prognosis of patients with primary mediastinal nonseminomatous tumors despite HDCT was confirmed in the present analysis. However, primary retroperitoneal locations or retroperitoneal and mediastinal primary disease did not predict the same unfavorable outcome. Progressive disease before HDCT was identified as a further adverse prognostic factor independent of cisplatin sensitivity. As tumor control using conventional-dose salvage treatment immediately before HDCT was not uniformly tried in all patients, this result could indicate that such an attempt might be worthwhile. Finally, as anticipated from previous trials, the degree of refractoriness to cisplatin was another unfavorable prog-



nostic factor that was clearly related to inferior response rates and a poor FFS. Likewise, a high level of HCG before HDCT was a strong independent predictor for treatment failure. Based on the results of the multivariate analysis, prognostic categories could be formed using a score that related to the number of risk factors present and to the hazard each risk factor conferred. In these categories, groups of patients with similar response rates and survival were combined. Patients in the poor-risk category had a significantly lower probability of FFS than intermediaterisk or good-risk patients. Conversely, patients in the good-risk category had a significantly higher probability for FFS than either intermediate-risk or poor-risk patients. These differences were due to a lower rate of favorable responses, as well as to a higher proportion of relapses with increasing score values. Within each prognostic category, we subsequently tried to examine the influence of different regimens and drug dosages on the treatment outcome after HDCT. In contrast to previous reports,12 the number of conventional-dose salvage attempts did not influence the treatment outcome after HDCT. Similarly, an unequivocal benefit in terms of increased response rates or improved FFS could not be demonstrated for any particular HDCT regimen, whether or not it included cyclophosphamide or ifosfamide, or for increasing doses of either carboplatin or etoposide. With current HDCT regimens, a part of the doseresponse curve might have been reached at which further treatment intensification is no longer beneficial. This result is in contrast to a previous report that found higher response rates after HDCT with increased cisplatin or etoposide doses, and a benefit from the addition of an oxazaphosphorine. 23 Unlike this previous study, the current analysis used uniform criteria for patient characterization and response evaluation, and prognostic variables
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HDCT IN GERM CELL TUMORS were available that had not been taken into account previously. Yet, the present study is also limited by its retrospective nature and by the resulting differences in treatment strategies pursued at each center, as well as differences in dose, schedule, and number of HDCT cycles. Only a prospective evaluation can determine whether one cycle of an HDCT combination that includes an oxazaphosphorine is indeed equivalent to two cycles of highdose carboplatin/etoposide, or whether HDCT should be used as first or as subsequent salvage treatment. Salvage surgery after HDCT contributed to the overall results of the present analysis and resulted in a complete resection of mature teratoma or viable undifferentiated tumor in 13% and 5% of patients, respectively. In four of these patients, long-term FFS was achieved only after complete resection of undifferentiated tumor. Four addi-



tional patients who relapsed or progressed after the initial HDCT regimen are currently living without disease at 29, 36, 45, and 49 months using salvage surgery, long-term treatment with oral etoposide, or further HDCT. In 34% of patients who failed to respond to HDCT, temporary tumor control could be achieved using these or additional treatment modalities. In summary, it was demonstrated that HDCT can cure patients who have failed to respond to one or more conventional-dose salvage regimens and that the chances for long-term FFS depend largely on the number of risk factors present. Knowledge of these risk factors might help to design and evaluate future HDCT trials. However, treatment strategies regarding the optimal use of HDCT in germ cell tumors remain to be assessed in planned or ongoing randomized trials.
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