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ABBREVIATIONStc \l1 "Abbreviations
	AMC

CALGB
	AIDS Malignancy Clinical Trials Consortium

Cancer and Leukemia Group B

	CCG
	Children=s Cancer Group

	ECOG
	Eastern Cooperative Oncology Group

	EST
	Eastern Cooperative Oncology Group

	GOG
	Gynecologic Oncology Group

	INT
	Intergroup

	IRS
	Intergroup Rhabdomyosarcoma Study

	LCSG
	Lung Cancer Study Group

	MAOP
	Mid Atlantic Oncology Program

	NCCTG
	North Central Cancer Treatment Group

	NCIC
	National Cancer Institute of Canada

	NSABP
	National Surgical Adjuvant Breast and Bowel Project

	NWTS
	National Wilms’ Tumor Study

	POG
	Pediatric Oncology Group

	RTOG
	Radiation Therapy Oncology Group

	SECSG
	Southeastern Cancer Study Group

	SWOG
	Southwest Oncology Group


	Clinical Trials Cooperative Groups 


Accomplishments 1986-2001

	Protocol #

	Protocol Name (Reference)
	Summary and Significance

	ADULT LEuekmia and LymPHOMA

	CALGB-9712
	A randomized Phase II study of concurrent fludarabine + chimeric anti-CD20 monoclonal antibody IDEC-C2B8 (Rituximab) induction followed by rituximab consolidation versus fludarabine induction followed by rituximab consolidation in untreated patients with B-cell chronic lymphocytic leukemia

New ref:

(1)
	Fludarabine is the standard treatment for CLL with complete remissions in 20-30% and overall responses in 70-80% of previusly untreated patients.  Although rituximab has limited activity as a single agent in CLL, preclinical data suggest possible synergy between the two agents. CALGB 9712 was designed to determine the efficacy of fludarabine plus rituximab administered either concurrently or sequentially.  104 patients were enrolled, 59% with intermediate risk and 41% with high risk disease, and a beta2-microglobulin of 4 mg%, confirming the high risk natuer of the study group.  Grade III/IV neutropenia was greater in the concurrent group, but without an increase in infections.  The CR rate was 47% in the concurrent and 28% in the sequential arms with overall response rates of 90% and 77%, respectively.  The median time to progresion and survival had not yet been reached with short follow-up.  These combinations appear to be more active than single agent fludarabine and a randomized trial is in development.

	SWOG-9133 

CALGB-9391

	Randomized trial of subtotal nodal irradiation versus doxorubicin plus vinblastine and subtotal nodal irradiation for stage I-IIA Hodgkin’s disease, Phase III

(2)
	Staging laparotomy has been a traditional part of the management of patients with clinically early stage Hodgkin's  disease.  However, recent data using either extended field irradiation alone or combined with chemotherapy suggest that this morbid procedure may be avoided.  The present study was conducted to determine if an attenuated number of courses of chemotherapy added to total lymphoid irradiation was superior to radiation therapy alone.  In this intergroup (SWOG, CALGB) trial, 329 evaluable patients received either subtotal lymphoid irradiation or combined modality therapy using doxorubicin and vinblastine.  More myelosuppression was encountered with the Chemotherapy regimen.  However, with a median follow-up of 3 years, the failure-free survival was 93% with the combined modality versus 81% with radiation alone.  Few deaths occurred in either arm.  Longer follow-up is needed to assess relative survival.

	INT-0074

ECOG

SWOG

CALGB


	Combination chemotherapy for advanced Hodgkin’s disease

(3)
	Summary: Patients with previously untreated stages III2A, IIIB, IVA, or IVB Hodgkin's disease and patients in first relapse after radiotherapy were prospectively randomized sequential mechlorethamine, vincristine, procarbazine, and prednisone (MOPP) followed by doxorubicin, bleomycin, vinblastine, and dacarbazine (ABVD) versus the MOPP/ABV hybrid regimen.  Of 691 eligible patients, 344 received the sequential regimen and 347 received the hybrid.  The overall response rate was 95%, with complete responses (CRs) in 79%: 83% on the MOPP/ABV hybrid and 75% on the sequential MOPP-ABVD arm (P = .02). With a median follow-up time of 7.3 years, the 8-year failure-free survival (FFS) rates were 64% for MOPP/ABV hybrid and 54% for sequential MOPP-ABVD (P = .01). The 8-year overall survival rate was significantly better for the MOPP/ABV hybrid (79%) as compared with sequential MOPP-ABVD (71%) (P = .02). MOPP/ABV hybrid had significantly more life-threatening or fatal neutropenia and pulmonary toxicity than the sequential MOPP-ABVD arm, which was associated with significantly greater thrombocytopenia. Nine cases of acute myelogenous leukemia or myelodysplasia were reported on the sequential regimen as compared with only one on the hybrid (P = .01). 

Significance: MOPP/ABV hybrid chemotherapy was significantly more effective than sequential MOPP-ABVD. FFS and overall survival were significantly improved on the hybrid arm, which was also associated with a lower incidence of acute leukemia or myelodysplasia.  

	E3993

ECOG
	Phase III study of three induction regiments in adult patients (over 55) with acute non-lymphocytic leukemia

(4)

	Summary: Patients >55 years with newly diagnosed AML were randomized to receive cytarabine with either daunorubicin (DA) or idarubicin (ID) or mitoxantrone (MA).  Patients in CR received one cycle of consolidation with cytarabine for 12 doses or only 6 doses for patients 70 years or older. After the first 113 patients, 236 patients underwent a second randomization of priming with GM-CSF versus placebo. The CR rate was 40% for DA, 43% for ID and 43% for MA. Of the 147 patients who went into CR, the median disease-free survival was 5.7 month for DA, 9.7 months for ID and 6.9 months for MA (p = 0.43); For the 146 patients, the median overall survival was 14 months. Therapy-related mortality was 16% for DA, 22% for ID and 14% for MA (DA vs IA and MA vs IA, p = 0.31 and 0.12, respectively). For patients <70 years the CR was 46% for DA, 52% for IA and 51% for MA (DA vs IA and DA vs MA p = 0.40 and 0.61 resp.), and for patients 70 years and over, the CR rate was 30% for DA, 24% for IA and 33% for MA (DA vs IA and MA vs IA p = 0.64 and 0.37 resp.). Among the first 113 patients, the CR rate was higher at 50% (59% for patients <70), vs 38% (46% for patients <70) among the subsequent 236 patients in whom induction therapy was delayed by 2-6 days due to the priming randomization (p = 0.03). Similarly, for all patients, the OS for the first 113 patients was also better (p = 0.03) but among responders only, the OS or DFS was not different. 

Significance:  No demonstrable differences in response or toxicity were observed between the three induction regimens at the doses used in this study. Furthermore, delaying induction therapy in older adults may lead to a lower CR rate.

	SWOG 9126
	Benefit of cycloporine (CsA) modulation of anthracycline resistance in high-risk AML: a Southwest Oncology Group (SWOG) study

(5)
	Summary:  Between March 1991 and March 1998, 226 eligible pts with relapsed or refractory AML, treatment-related or secondary AML, or RAEB-t were randomized to receive induction therapy (tx) with araC 3 g/mADVANCE \u32ADVANCE \d3/d on days 1-5 and DNR 45 mg/mADVANCE \u32ADVANCE \d3/d as a continuous infusion (CIV) days 6-8 (Arm 1), or the same induction with CsA (Arm 2). CsA was administered concurrently with DNR at a dose of 16 mg/kg/d CIV, preceded by a 6 mg/kg load. Remitting pts received up to 2 courses of consolidation consisting of the same induction regimen with 3 doses of araC. Randomization was stratified by age, disease type, and relapse number. The impact of Pgp or LRP expression, Pgp function measured by CsA-inhibition of DiOC2 or rhodamine efflux, karyotype, CsA blood level, and steady state serum DNR level (day 9) were prospectively evaluated. LRP overexpression was detected in >80% of pt specimens, whereas Pgp expression and function was detected in 34% and 40% of pts, respectively. The median steady state CsA blood level in pts enrolled on Arm 2 was 1520 ng/ml (range, 113-14, 230 ng/ml). Among 209 pts evaluable for induction outcome, tx with CsA was associated with a reduction in the frequency of resistant disease (RD) (41/101 (48%) Arm 1 vs 35/108 (32%) Arm 2, p = 0.013), but no significant difference in CR rate (33% Arm 1 vs 40% Arm 2) or frequency of induction deaths (18% Arm 1 vs 14% Arm 2). Hyperbilirubinemia was the only toxicity which occurred with significantly greater frequency in CsA-treated pts (Grade 4: 30% vs 4%). Relapse-free survival of remitting pts was significantly higher (relative risk (RR) 0.56, 95% CI 0.30-1.05, p = 0.033) in pts treated with CsA (10% Arm 1 vs 43% Arm 2 at 3 years). Overall survival (OS) was improved in pts treated with CsA (RR 0.74, 95% CI 0.55-1.01, p = 0.035) with an estimated 3-year survival of 6% in Arm 1 and 20% in Arm 2. Median serum levels of DNR (p = 0.0067) and DNR-ol (p < 0.0001) were significantly higher in pts treated with CsA. There was a highly significant interaction between study tx and DNR (p < .0001) or DNR-ol level (p = 0.0045) on OS. Pts with intermediate (10-29 ng/ml) or high (>30 ng/ml) DNR levels had improved OS with CsA tx (median; 8 and 17 mos), whereas the opposite was true in Arm 1 (5 and 2 mos, respectively). A similar interaction was seen in the analysis of CR rate (p = 0.074) which increased with DNR level in Arm 2, but not in Arm 1. There was no significant relation between immunodetection of Pgp or LRP, or Pgp function and outcome among tx arms.

Significance:  These results indicate that CsA reduces DNR resistance and improves remission duration and survival in pts with high-risk AML independent of systemic DNR exposure.

	SWOG 9210
	Alternate day oral prednisone maintenance therapy improves progression-free and overall survival in multiple myeloma patients

(6)
	Summary:  Glucocorticoids alone have been shown to be effective in inducing remissions in multiple myeloma (MM) patients. Although interferon (IFN) has been used as maintenance therapy, it is still unclear whether it improves either progression-free (PFS) or overall survival (OS). The recently published Southwest Oncology Group (SWOG) 9028 trial showed an improvement in both PFS and OS in MM patients receiving maintenance treatment with a combination of IFN and prednisone (P) compared to IFN alone. Since IFN alone as maintenance therapy showed no benefit over observation in a previous SWOG trial, it may be possible that P alone would be effective as maintenance therapy.  Two hundred sixty-two eligible and previously untreated MM patients were registered on SWOG 9210, which included induction therapy with VAD alone or with quinine (Q). Patients achieving a (25% reduction in tumor burden were randomized to either pharmacological (50 mg) or physiological (10 mg) doses of alternate day oral P until disease progression. Patient characteristics were similar at the time of study entry between VAD and VAD-Q patients, and between the two arms randomized to maintenance therapy. After a median follow-up of 31 months, there was no difference in either PFS or OS in patients receiving VAD compared to VAD-Q. Eligible patients (n = 126) were randomized to receive either the high dose (HD) or low dose (LD) P. From the time of this randomization, the median PFS was improved in the HDP group compared to the LDP-treated patients (13 vs. 6 months, p = 0.002). The median OS was markedly prolonged in the HDP-treated patients compared to those individuals receiving LDP (43 vs. 28 months, p = 0.01). There was no difference in treatment-related overall or specific adverse events between these arms. 

Significance:  These data provide clear evidence of the benefit without significant toxicity of 50 mg of alternate day prednisone alone as maintenance treatment for MM patients following a response to conventional chemotherapy. Studies should be initiated in patients undergoing high-dose therapy to establish whether similar treatment is effective in that setting.

	SWOG 8809
	A randomized study of alpha‑interferon consolidation in patients with low‑grade lymphoma who have responded to Pro‑MACE‑MOPP

(7)
	Summary:  SWOG investigators entered 571 previously unteated patients with advanced stage low‑grade NHL to ProMACE‑MOPP.  Responders were randomized to IFN maintenance or observation.  Previous studies and a large metaanalysis suggested a survival benefit for IFN in this context.  However, the large SWOG trial found no difference in progression‑free survival or overall survival between the two groups.

Significance: Patients can be spared the expense and toxicity of alpha interferon in this setting.

	EST 3489

ECOG

SWOG

CALGB
	Comparison of autologous bone marrow transplant (AUTOBMT) with high-dose cytarabine (HDAC) in adult acute myeloid leukemia (AML) in first remission (CR1): an ECOG intergroup study

(8, 9)
	Summary: Patients with newly diagnosed AML were entered onto a study in which they received induction with idarubicin and cytarabine followed either by standard consolidation, autologous stem cell transplantation or, if they had a histocompatible donor, an allogeneic BMT.  Of 740 patients, 70% achieved a CR.  The 4-yr disease-free survival was 35% for ASCT, 35% HDAC, and 43% BMT with overall survival rates of 43%, 52% and 46%.

Significance: Therefore, patients who receive standard consolidation experience a similar disease-free survival and a somewhat better overall survival than patients who receive an autologous or allogeneic BMT in first remission with less expense and toxicity.

	CALGB 8952
	MOPP/ABV versus ABVD for advanced Hodgkin's disease D a preliminary report of CALGB 8952 (with SWOG, ECOG, NCIC)

(10)
	Summary:  856 patients with stage III-IV Hodgkin=s disease were randomized to ABVD  or MOPP/ABV hybrid.  Although there was no difference in CR rates (71% vs 73%) or failure free survival (65% v 67%) at 3 years, there were significantly more treatment related deaths on the hybrid arm, greater toxicity with grade IV-V neutropenia, thrombocytopenia, infection or pulmonary toxicity, especially in patients over the age of 55, and an increase in secondary malignancies with hybrid therapy.

Significance: ABVD has now become the standard therapy for patients with advanced Hodgkin=s disease.

	CALGB-9011

CALGB

NCIC

SWOG

ECOG
	Phase III comparison of fludarabine phosphate vs chlorambucil (clb) vs fludarabine phosphate + chlorambucil in previously untreated B-cell chronic lymphocytic leukemia 

(11)
	Summary:  In this Intergroup clinical trial, patients were randomized to receive either fludarabine (25 mg/m2/day X 5 days q 4 weeks), chlorambucil (40 mg/m2 q 4 weeks), or the combination of the two given at reduced dosages.  The latter arm was closed because of unacceptably high hematologic toxicity.  The CR rate was significantly higher for patients receiving fludarabine (33%) than for patients receiving chlorambucil (8%). 

Significance: Fludarabine was associated with a markedly higher CR rate than chlorambucil, which has been the standard therapy for CLL.  There is insufficient follow-up at present for an assessment of differences in time-to-failure  or survival between the two treatments.

	SWOG-8600
	A randomized investigation of high-dose versus standard dose cytosine arabinoside with daunorubicin in patients with acute non-lymphocytic leukemia: Phase III

(12)
	Summary:  Patients with AML were randomized to standard dose or high dose ara-C in combination with daunomycin for remission and consolidation.  There was a slightly, but not significantly decreased CR rate with HDAC.  With a median follow-up of 51 mos, survival was not different; however, relapse-free survival was significantly better for patients who received HDAC, with the best results in patients who received HDAC in both induction and consolidation.

Significance: These data suggest that the use of HDAC in both induction and consolidation, for patients who can tolerate it, provides longer disease-free survival.

	INT-0073

SWOG

CALGB

ECOG

NCIC
	Randomized comparison of deoxycoformycin (DCF) vs alpha-interferon in previously untreated patients with HCL 

(13)

	Summary:  In this Intergroup clinical trial, 313 eligible patients were randomized to receive either interferon alfa-2a (3 x 106 U subcutaneously three times per week) or pentostatin (4 mg/m2 intravenously every 2 weeks). Patients who did not respond to initial treatment were crossed over.  Among interferon patients, 17 of 159 (11%) achieved a confirmed complete remission and 60 of 159 (38%) had a confirmed complete or partial remission. Among pentostatin patients, 117 of 154 (76%) achieved a confirmed complete remission and 121 of 154 (79%) had a confirmed complete or partial remission. Response rates were significantly higher and relapse-free survival was significantly longer with pentostatin than interferon. 

Significance: This study demonstrated the superiority of pentostatin over the standard agent, interferon alfa-2a.

	INT-0129

ECOG

CALGB

SWOG

CCG

POG

NCIC
	Phase III randomized study of all-trans retinoic acid (ATRA) versus cytosine arabinoside and daunorubicin as induction therapy for patients with previously untreated APL 

(14)

	Summary:  In this Intergroup clinical trial, 401 patients with previously untreated acute promyelocytic leukemia (APL) were randomized to receive induction with either ATRA or with conventional chemotherapy.  All patients achieving complete remission were to receive 2 courses of consolidation chemotherapy, followed by a second randomization to maintenance daily ATRA for one year or to observation.  Although the complete remission rate and frequency of treatment-related deaths were not affected by ATRA, patients who received ATRA (either during induction or during maintenance) had a significantly prolonged DFS compared with patients who received chemotherapy alone (> 80% 1-year DFS rate versus 29% DFS rate).  

Significance: This study confirmed that ATRA is now a standard component of APL therapy.

	SWOG-7808
	Combined modality treatment for stages III and IV Hodgkin=s disease-MOPP#6 

(15)

	Summary:  SWOG investigators randomized 278 adults with advanced stage Hodgkin's disease who achieved complete responses after 6 cycles of MOP-BAP (nitrogen mustard, vincristine, prednisone, bleomycin, doxorubicin, and procarbazine) to either low-dose involved field radiation or to no further treatment.  For the 169 patients with nodular sclerosis, the 5-year remission-duration estimate was 82% for the low-dose radiation group and 60% for the no further treatment group (P = 0.002).  

Significance:  Although low-dose involved field radiation after combination chemotherapy did not prolong remission duration or overall survival in the total population of randomized patients, remission duration was prolonged for patients with nodular sclerosis histology.

	CALGB-8525
	Phase III comparison of post-remission intensive ara-C in patients with AML in first remission 

(16)

	Summary:  CALGB investigators randomized 596 patients with newly diagnosed acute myeloid leukemia (AML) who had achieved complete remission to  receive four courses of cytarabine at one of three doses: 100 mg/m2/day X 5 days by continuous infusion, 400 mg/m2/day X 5 days by continuous infusion, or 3 gm/m2 in a 3-hour infusion every 12 hours on days 1, 3, and 5.  The probability of remaining in continuous complete remission after four years for patients 60 years of age or younger was 24% in the 100 mg/m2 group, 29% in the 400-mg group, and 44% in the 3-g group (P = 0.002). In contrast, for patients older than 60, the probability of remaining disease-free after four years was 16% or less in each of the three postremission cytarabine groups. 

Significance: This study demonstrated the importance of post-remission dose intensity of cytarabine for patients younger than 60 years of age, establishing high-dose cytarabine as standard consolidation therapy for this patient population.

	INT-0067

SWOG

ECOG
	Phase III comparison of CHOP vs M-BACOD vs ProMACE-CytaBOM vs MACOP-B in patients with intermediate or high grade NHL 

(17)

	Summary:  In this Intergroup trial, 899 eligible patients with advanced stages of intermediate-grade or high-grade non-Hodgkin's lymphoma were randomized to receive either standard CHOP therapy or to receive one of three third-generation regimens (m-BACOD, ProMACE-CytaBOM, or MACOP-B).  At three years, 44% of all patients were alive without disease, with no significant differences between the groups (41% in the CHOP and MACOP-B groups and 46% in the m-BACOD and ProMACE-CytaBOM groups; p = 0.35). Overall survival at three years was 52% (50% in the ProMACE-CytaBOM and MACOP-B groups, 52% in the m-BACOD group, and 54% in the CHOP group; p = 0.90).  Fatal toxic reactions occurred in 1% of the CHOP group, 3% of the ProMACE-CytaBOM group, 5% of the m-BACOD group, and 6% of the MACOP-B group (p = 0.09). 

Significance: Although single-institution, uncontrolled studies had suggested an advantage for third-generation regimens, this study demonstrated that CHOP remains the best available treatment for patients with advanced-stage intermediate-grade or high-grade non-Hodgkin's lymphoma, with decreased toxicity and expense compared to the third-generation regimens.

	ECOG-4483
	Phase II low-dose ara-C vs. supportive therapy alone in the treatment of myelodysplastic syndromes 

(18)

	Summary:  ECOG investigators randomized 141 patients to either low-dose cytarabine (10 mg/m2 subcutaneously BID) or to supportive therapy for the treatment of myelodysplastic syndrome (MDS). The overall response rate to a single cycle of low-dose cytarabine was 32%, with 11% complete and 21% partial responses, and with a median duration of response of 5.9 months. However, there was no difference in the time to progression or the overall survival for patients treated with low-dose cytarabine or supportive therapy.  

Significance:  Low-dose cytarabine had become a standard approach to the treatment of patients with active MDS.  This trial demonstrated that there was no advantage to this potentially toxic agent over supportive care, thus defining the standard of care for this disease.

	ECOG-4484
	Phase II master protocol for the evaluation of new agents and combinations in patients with advanced lymphoma 

(19)

	Summary:  ECOG investigators conducted a phase II study of fludarabine (2-fluor-arabinoside-monophosphate) in patients with previously treated refractory or relapsed NHL.  Patients were given 18 mg/m2 by intravenous (IV) bolus injection daily for 5 days, every 28 days, with 60 patients evaluable for response.  There were nine complete responses (CRs; 15%) and nine partial responses (PRs; 15%). The response rate for patients with lower-grade histology was 52% (13 of 25), with the greatest response rate seen in those with follicular small cleaved-cell lymphoma (7 of 11 patients responding).   

Significance: This demonstration of a high level of activity for fludarabine in refractory low grade NHL represented the first new drug with significant activity to be identified in decades.

	CALGB-8251
	Treatment of advanced Hodgkin=s disease: a randomized phase III trial comparing MOPP vs. ABVD vs. MOPP alternating with ABVD

(20)

	Summary:  Patients with newly diagnosed advanced Hodgkin's disease were randomized to one of three regimens of primary systemic therapy: (1) MOPP alone given for 6 to 8 cycles (n = 123), (2) MOPP alternating with ABVD for 12 cycles (n = 123), and (3) ABVD alone for 6 to 8 cycles (n = 115).  This study demonstrated that both ABVD alone and MOPP/ABVD were superior to MOPP with respect to complete remission rates (82% and 83% versus 67%; p = 0.006 for the comparison of MOPP with the other two regimens) and failure-free survival at 5 years (61% and 65% versus 50%). 

Significance:  While MOPP had been the standard chemotherapy regimen for advanced stage Hodgkin=s disease, this study demonstrated that both ABVD and MOPP/ABVD were superior to MOPP.  Additional advantages of ABVD compared to MOPP include lower risk of secondary leukemia and decreased incidence of sterility.

	SWOG-8378
	Evaluation of fludarabine phosphate in chronic lymphocytic leukemia- phase I/II 

(21)
	Summary:  SWOG investigators entered 32 patients with CLL onto a phase II investigation of fludarabine. Fludarabine monophosphate has had unequivocal antileukemic activity in a group of patients with advanced CLL, with approximately one-third of patients responding. 

Significance: This study identified fludarabine as a highly effective drug for relapsed and refractory CLL and was one of the two trials used for FDA approval of fludarabine as second-line treatment for CLL.
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	AIDS MALIGNANCIEStc \l1 "AIDS Malignancies
	
	

	AMC 002
	Phase II trial of 9-cis retinoic acid in AIDS-KS

(22-25)
New ref:

(26)
	Summary:  A phase II trial of 9-cis retinoic acid (ALRT1057) in AIDS KS completed accrual of 60 patients in May 1999.  The objectives were to evaluate the safety, tolerability, and anti-tumor effects of this agent, as well as to assess the impact of HIV replication, immune parameters, and cytokine expression.  The overall response rate was 37% (95% CI is 26-51%).  Responders had significantly lower baseline soluble IL-6 receptor levels than non-responders (P=0.029).  Almost half (47%) of the patients discontinued therapy due to adverse events, primarily headache and skin toxicity.

Significance:  Oral 9-cis retinoic acid is an active anti-tumor drug for AIDS-related sarcoma.  Since treatment is associated with skin and constitutional toxicity, further studies are needed to evaluate its long-term tolerance. 

	AMC 005
	Pilot study of the effects of combination chemotherapy (modified-CHOP) and triple antiretroviral therapy on outcome and viral load in the treatment of AIDS-related non-hodgkin’s lymphoma

(27)
New ref:

(28)
	Summary:  A pilot study of the effects of combination chemotherapy (modified-CHOP) and triple antiretroviral therapy on outcome and viral load in the treatment of AIDS-related non-Hodgkin’s lymphoma completed accrual with 65 patients, 40 on modified CHOP and 25 on standard dose.  The objectives were to determine the anti-tumor response, and safety of combination chemotherapy (modified-CHOP) and combination antiretroviral therapy in patients with AIDS-related non-Hodgkin’s lymphoma, and effects on HIV replication and immune parameters.  Complete response rates of 30% and 48% were observed among patients who received modified CHOP (mCHOP) and full dose CHOP, respectively, combined with highly active antiretroviral therapy (HAART).  Grade 3-4 neutropenia occurred in 25% of mCHOP and 12% of full dose CHOP patients.  Similar rates of grade 3-4 hyperbilirubinemia (12% and 17%); constipation and abdominal pain (18% and 17%) and transaminase elevation (48% and 52%) were seen on modified and full dose arms of the study.

Significance:  Modified dose and full dose CHOP chemotherapy for AIDS-related non-Hodgkin’s lymphoma, delivered with HAART, is effective and tolerable.  The AMC is embarking on a randomized trial comparing full dose CHOP to CHOP+ Rituxan for AIDS lymphoma.

	AMC 011
	A phase I trial of Col-3 in patients with HIV-related Kaposi’s sarcoma

(29)
New ref:

(30, 31)
	Summary: A Phase I Trial of Col-3 in Patients With HIV Related Kaposi's Sarcoma completed accrual in 2000. The objectives were to determine the safety and toxicity of col-3 in patients with HIV related Kaposi's Sarcoma, evaluate the effects on HIV viral load and immune parameters, characterize the pharmacokinetics, and evaluate impact on angiogenesis. Three patients were enrolled on the study and treated at 50 mg/m2/day.  As none of these patients developed a dose-limiting toxicity during the first 28 days of treatment, three patients were enrolled at 70 mg/m2/day.  When the first level 70 mg/m2/day patient developed dose-limiting photosensitivity, the cohort at this dose level was to be expanded.  After the 4th patient was enrolled at 70 mg/m2/day, however, a second patient at this level developed severe photosensitivity.  At that point, two additional patients were enrolled on 50 mg/m2/day.  Shortly after their entry to the study, one 50 mg/m2/day patient developed a severe rash requiring discontinuation of COL-3 and one of the initial patients on the 50 mg/m2/day dose developed severe photosensitivity.  Subsequently, 9 patients were enrolled at 25 mg/m2/day.  Thus a total of 18 patients were enrolled: 5 on 50 mg/m2/day, 4 on level 70 mg/m2/day and 9 on 25 mg/m2/day.  The overall response rate was 44% with a median duration of response of 25+ weeks.  Of the 18 patients, 7 (39%) reported drug-related grade 3-4 adverse events, primarily photosensitivity.  The median half-life of COL-3 in this study was 39.3 hours (range, 4.1 – 251.1 hours).

Significance: COL-3 administered orally once daily to patients with AIDS-related Kaposi’s Sarcoma is reasonably well tolerated.  The most commonly reported adverse events were photosensitivity and rash.  Anti-tumor activity was observed and provided the basis for further investigation of this agent including an AMC initiated phase II trial.

	POG-9182
	HIV/malignancy biology protocol – a Pediatric Oncology Group AIDS/Malignancy Network Study

(32, 33)
	Leiomyosarcoma

Summary: Nine patients with AIDS and smooth muscle tumors have been identified through a national surveillance of AIDS-associated malignancies in children.  HIV infection and herpesvirus co-infection were studied by: in situ hybridization of tumor tissue for HIV and EBV; quantitative PCR for EBV, CMV, HHV-6, and HIV DNA; quantitative PCR determination of peripheral virus (EBV, CMV, HHV-6) burden; EBV clonality; and serologic assays.  The leiomyosarcomas demonstrated uniform distribution of EBV in all of the tumor cells.  The muscle cells of leiomyomas and leiomyosarcomas of patients with AIDS, but not leiomyomas from HIV-negative patients, demonstrated prominent expression of the EBV receptor.  Clonal EBV proliferation was noted. 

Significance:  Clonal EBV proliferation suggests that EBV infection occurs at an early stage of tumor development, and may be causally related to the oncogenesis of leiomyosarcomas in patients with AIDS. 

MALT

Summary:  Mucosa-associated lymphoid tissue (MALT) lesions in nonimmunocompromised individuals include reactive lymphoid proliferations and both low- and high-grade lymphoid neoplasms. The spectrum of MALT lesions in children with HIV infection had not been previously described. In this study, 6 cases that demonstrated the spectrum of MALT lesions in pediatric patients, aged 28 months to 23 years, who had HIV infection were described.  Mucosal sites of involvement included the salivary gland (4 patients), bronchiolar mucosa (2 patients), and oropharyngeal mucosa (1 patient). The histologic diagnoses included myoepithelial sialoadenitis (MESA), MESA with low-grade MALT lymphoma, typical low-grade MALT lymphoma, diffuse large cell lymphoma (DLCL), and atypical pulmonary lymphoid hyperplasia and lymphoid interstitial pneumonitis complex.  In 2 cases, quantitation of the EBV genome showed a low copy number in the MALT lesion, which suggested that MALT lesions may not be directly associated with EBV infection. Two patients who had high-grade tumors (DLCL) were successfully treated with chemotherapy and radiation therapy. The remaining patients, all of whom had low-grade MALT lesions, received either corticosteroids or alpha-interferon or no specific therapy; in all patients, the lesions followed an indolent clinical course. 

Significance:  Clinicians and pathologists should be alert to the possibility that MALT lesions, including MALT lymphomas, may be present in children who have AIDS.


	Clinical Trials Cooperative Groups


Accomplishments 1986-2001

	Protocol #

	Protocol Name (Reference)
	Summary and Significance

	Bladder Cancertc \l1 "Bladder Cancer

	SWOG 8710

INT-0080


	A Phase III trial of cystectomy alone versus neoadjuvant MVAC + cystectomy in patients with locally advanced bladder cancer.

New ref:

(34)

	Summary:  The majority of patients with locally advanced bladder cancer (BC) undergoing radical cystectomy harbor subclinical metastases and ultimately die from recurrent systemic disease.  MVAC (methotrexate, vinblastine, doxorubicin and cisplatin) chemotherapy is demonstrably superior to single agent cisplatin in patients with metastatic disease.  It was therefore tested by SWOG, ECOG and CALGB in a randomized clinical trial to determine if 3 cycles of MVAC prior to cystectomy could improve the survival of pts with locally advanced BC.  

307 eligible patients with T2-4a,N0,M0 transitional cell carcinoma and PS 0-1 were randomized.  The arms were well balanced.  Grade 4 toxicities occurred in 37% of those receiving MVAC, but only 1 patient developed febrile neutropenia.  MVAC did not affect the incidence or severity of surgical complications.  48 of 126 (38%) MVAC-treated cystectomy pts had no pathologic evidence of disease (p0) at cystectomy.  With a median follow-up time of 7.1 years, 128 pts remain alive with 85 and 94 deaths, respectively, in the MVAC and no MVAC arms.  Survival in the MVAC arm was significantly superior to survival in the no MVAC arm with a hazard ratio of 0.74 (95% CI 0.55-0.99, p = 0.027) and estimated median survivals of 6.2 and 3.8 years, respectively.  

Significance:  This trial provides strong evidence of a survival benefit for neoadjuvant MVAC in patients with locally advanced bladder cancer.   This outcome appears to establish an important proof of principle for adjuvant treatment in this disease.

	INT-0078

ECOG

SWOG

SECSG
	A phase III trial of cisplatin alone or in combination with doxorubicin, vinblastine, and methotrexate in advanced bladder cancer--Intergroup

(35, 36)
	Summary:  This randomized trial was performed to determine if the 4-drug combination of methotrexate, vinblastine, doxorubicin, and cisplatin (M-VAC) imparted a response rate or survival advantage over single-agent cisplatin in patients with advanced urothelial carcinoma.   269 patients were entered onto this international intergroup trial from 1984 to 1989 and randomized to receive cisplatin (70 mg/m2) alone or with methotrexate (30 mg/m2 on days 1, 15, 22), vinblastine (3 mg/m2 on days 2, 15, 22) plus doxorubicin (30 mg/m2 on day 2). Cycles were repeated every 28 days until tumor progression or a maximum of six cycles.  Response rates were superior for the M-VAC regimen compared with single-agent cisplatin (39% v 12%; p < .0001). Similarly, the progression-free survival (10.0 v 4.3 months) and overall survival (12.5 v 8.2 months) were significantly greater for the combined therapy arm.  As expected, the M-VAC regimen was associated with a greater toxicity, especially leukopenia, mucositis, granulocytopenic fever, and drug-related mortality. 

Significance: This study demonstrated that M-VAC, although a more toxic regimen, is superior to single-agent cisplatin with respect to response rate, duration of remission, and overall survival in patients with advanced urothelial carcinoma.

	SWOG-8507
	Maintenance versus no maintenance BCG immunotherapy of superficial bladder cancer

(37, 38)
	Summary:  In order to better define the optimal schedule for BCG in transitional cell carcinoma (TCC) of the bladder, SWOG investigators treated 660 patients with rapidly recurring Stage TA or T1, or in situ (CIS) TCC with 6 weekly intravesical installations of 120 mg Connaught BCG and then randomized these patients to either observation or to 3 weekly BCG installations at 3, 6, 12, 18, 24, 30, and 36 months. In the 270 patients with rapidly recurring, high-grade, or stage T1 superficial TCC, patients receiving the single 6-week BCG course had a 50% 4-year DFS, while patients receiving maintenance BCG therapy had a 4-year DFS of 83% (p < 0.000001).  Similarly, for patients with CIS, DFS was increased from 65% to 83% with maintenance therapy (p < 0.01).  The 4-year survival rate was improved for patients receiving maintenance BCG therapy from 86% to 92% (p < 0.04).  

Significance: These data document that maintenance BCG further reduces the subsequent incidence of tumor recurrence in patients who are disease-free after a 6-wk induction course and suggest that such treatment improves the survival of patients with superficial bladder cancer.  However, because there was a higher than expected rate of persistent disease at the 3 month cystoscopy, it remains unclear whether the induction regimen used in this study was suboptimal and only the initial doses of additional maintenance BCG are critically important.

	SWOG-8216
	Comparison of BCG immunotherapy and adriamycin for superficial bladder cancer

(39)
	Summary:  SWOG investigators randomly assigned 262 eligible patients with rapidly recurrent (stage Ta and T1) or in situ transitional-cell carcinoma of the bladder to receive either doxorubicin administered intravesically or bacilli Calmette-Guerin (BCG) administered both intravesically and percutaneously.   For patients with Ta and T1 tumors without carcinoma in situ, the estimated probability of being disease free at five years was 17% after doxorubicin, as compared with 37% after immunotherapy with BCG (p = 0.015). The median times to treatment failure (termination of treatment, due to persistence, recurrence, or progression of disease) were 10.4 and 22.5 months, respectively. For patients with carcinoma in situ the complete-response probability estimates (i.e., the estimated probability of documented disappearance of disease) were 34% for doxorubicin (23 of 67 patients) and 70% for BCG (45 of 64 patients) (p < 0.001); the median times to treatment failure were 5.1 and 39 months, respectively. The probability of being disease-free at five years survival among the patients with carcinoma in situ was 18% after treatment with doxorubicin and 45% after BCG therapy. 

Significance: This study demonstrated that immunotherapy with BCG provides improved protection against the recurrence of superficial bladder cancer, as compared with intravesical doxorubicin, and established BCG as the standard therapy.


	Clinical Trials Cooperative Groups


Accomplishments 1986-2001
	
	

	Protocol #

	Protocol Name (Reference)
	Summary and Significance

	Breast Cancertc \l1 "Breast Cancer
	
	

	NSABP B-13, B-14, B-19, B-20, B-21
	A series of 5 NSABP adjuvant trials

New ref:

(40)
	Summary: Two hundred thirty-five patients with ER-negative tumors and 1024 patients with ER-positive tumors were identified in five NSABP adjuvant trials. Patients with ER-negative tumors received surgery alone or surgery and chemotherapy. Patients with ER-positive tumors received surgery alone; surgery and tamoxifen; or surgery, tamoxifen, and chemotherapy. The 8-year RFS of women with ER-negative tumors who received surgery alone or with chemotherapy was 81% and 90%, respectively (P = .06). Survival was similar in both groups (93% and 91%; P = .65). The 8-year RFS of women with ER-positive tumors was 86% after surgery alone, 93% when tamoxifen was added (P = .01), and 95% after the addition of tamoxifen and chemotherapy (P = .07 compared with tamoxifen). Survival in the three groups was 90%, 92% (P = .41), and 97%, respectively. The difference between the latter two groups was significant (P = .01). Regardless of ER status or treatment, overall mortality was 8%; one half of the deaths were related to breast cancer. Several covariates affected the risk of recurrence in ER-negative and ER-positive patients. Risk was greater in women with tumors of 1 cm than in those with tumors of less than 1 cm, in women aged 49 years or younger than in those aged 50 years or older, and in women with infiltrating ductal or lobular carcinoma than in those with other histologic tumor types.

Significance: This retrospective analysis, drawn from across several randomized studies performed over the last 15-20 years, does indicate a DFS benefit for treatment in this subgroup of women with small tumors. However, the benefits are small so that decisions about the use of adjuvant therapy should be individualized, according to other known risk factors in addition to tumor size.

	CALGB 9343

  RTOG
	Evaluation of Lumpectomy, Tamoxifen and Irradiation of the Breast compared with Lumpectomy plus Tamoxifen n women 70 years of age or older who have carcinoma of the breast that is < 2 cm. and clinically negative axillary nodes

New ref:

(41)
	Summary: 647 women women 70 and older with clinical stage I, ER+ breast cancer treated by lumpectomy were randomized to tamoxifen plus RT(T+RT) or tamoxifen alone (T). With a median time on study of 28 months, the rate of locoregional failure was extremely low. 6/319 women developed locoregional recurrences (4 breast, 2 axilla) on T [annual rate=0.9%] vs. 0/317 on T+RT (P=NS). Only 1 required mastectomy. 1/319 women developed distant metastases on T vs. 3/317 on T+RT (P=NS). 20/319 died on T vs. 19/317 on T+RT (P=NS). Only 1 death was breast cancer related (T arm). 4/319 developed contralateral breast cancer on T vs. 5/317 on T+RT. Physicians and patients considered breast appearance and texture worse on T+RT. 

Significance: At this period of follow up, the addition of RT has no impact on ultimate breast conservation, survival, disease-free survival and breast cancer specific mortality. RT has a detrimental effect on breast texture and appearance. This study raises the possibility that RT may not have clinical benefit in this population, although longer follow-up is needed before this can be proven.

	EORTC 2299/10882
	Boost versus no boost in conservative treatment of breast cancer

New ref:

(42)
	Summary:  After lumpectomy and axillary dissection, patients with stage I or II breast cancer received 50 Gy of radiation to the whole breast in 2-Gy fractions over a five-week period. Patients with a microscopically complete excision were randomly assigned to receive either no further local treatment (2657 patients) or an additional localized dose of 16 Gy, usually given in eight fractions by means of an external electron beam (2661 patients). During a median follow-up period of 5.1 years, local recurrences were observed in 182 of the 2657 patients in the standard-treatment group and 109 of the 2661 patients in the additional-radiation group. The five-year actuarial rates of local recurrence were 7.3 percent (95 percent confidence interval, 6.8 to 7.6 percent) and 4.3 percent (95 percent confidence inter-val, 3.8 to 4.7 percent), respectively (P<0.001), yielding a hazard ratio for local recurrence of 0.59 (99 percent confidence interval, 0.43 to 0.81) associated with an additional dose. Patients 40 years old or younger benefited most; at five years, their rate of local recurrence was 19.5 percent with standard treatment and 10.2 percent with additional radiation (hazard ratio, 0.46 [99percent confidence interval, 0.23 to 0.89]; P=0.002). At five years in the age group 41 to 50 years old, no differences were found in rates of metastasis or overall survival (which were 87 and 91 percent, respectively).

Significance: In patients with early breast cancer who undergo breast-conserving surgery and receive 50 Gy of radiation to the whole breast, an additional dose of 16 Gy of radiation to the tumor bed reduces the risk of local recurrence, especially in patients younger than 50 years of age.

	PBT-01
	A phase III randomized comparison of maintenance chemotherapy with cyclophosphamide, methotrexate, and 5-Fluorouracil vs. high dose chemotherapy with cyclophosphamide, thiotepa, and carboplatin and autologous bone marrow support for women with metastatic breast cancer who are responding to conventional induction chemotherapy

(43)
(44)
	Summary: Women 18 to 60 years of age who had metastatic breast cancer received four to six cycles of standard combination chemotherapy. Patients who had a complete or partial response to induction chemotherapy were then randomly assigned to receive either a single course of high doses of carboplatin, thiotepa, and cyclophosphamide plus transplantation of autologous hematopoietic stem cells or up to 24 cycles of cyclophosphamide, methotrexate, and fluorouracil in conventional doses. The primary end point was survival. RESULTS: The median follow-up was 37 months. Of 553 patients who enrolled in the study, 58 had a complete response to induction chemotherapy and 252 had a partial response. Of these, 110 patients were assigned to receive high-dose chemotherapy plus hematopoietic stem cells and 89 were assigned to receive conventional-dose chemotherapy. In an intention-to-treat analysis, no significant difference in survival overall at three years was found between the two treatment groups (32 percent in the transplantation group and 38 percent in the conventional-chemotherapy group). There was no significant difference between the two treatments in the median time to progression of the disease (9.6 months for high-dose chemotherapy plus hematopoietic stem cells and 9.0 months for conventional-dose chemotherapy). 

Significance: As compared with maintenance chemotherapy in conventional doses, high-dose chemotherapy plus autologous stem-cell transplantation soon after the induction of a complete or partial remission with conventional-dose chemotherapy does not improve survival in women with metastatic breast cancer. 

	NSABP B-21
	A clinical trial to determine the worth of tamoxifen and the worth of breast irradiation in the management of patients with node-negative, occult, invasive breast cancer treated by lumpectomy

(45)
	Summary: Women with node-negative invasive breast cancer < 1.0 cm treated with lumpectomy and axillary node dissection were randomized to: 1) T alone, 2) RT or 3) RT + T; arms 2 and 3 were double-blinded. 1,009 patients were entered between June 1989 and December 1998; average follow-up time was 73 months (10 - 125 months). Results: Rates for IBTR and all breast tumor recurrence regardless of site (ABTR) were compared for the three treatment arms: [SEE TABLE] The rate of IBTR was two-fold greater in the group treated with T alone compared to RT alone, p=0.009. Contralateral breast cancers (not included in ABTR) occurred in 11/336 (3.3%) patients randomized to RT alone and in 8/673 (1.2%) women receiving T, a 65% reduction, p=0.04. Of the 75 ABTR s only 10 were extra-mammary in location. There were no significant differences in overall or breast cancer related mortality; deaths in the T, RT and RT + T arms were 13, 13 and 14 respectively. 

Significance: In the population of patients entered into Protocol B-21, tamoxifen when used alone, was not as effective as RT in controlling IBTR. The combination of RT + T was significantly more effective than either

RT alone or T alone in reducing IBTR. There was also a significant reduction in contralateral breast cancer events attributable to tamoxifen. Based on these results, it would appear unlikely that tamoxifen can be used to the exclusion of radiotherapy for the control of IBTR, but its addition to RT decreases IBTRs and contralateral occurences. 

	NSABP B-23
	A clinical trial comparing short, intensive AC + tamoxifen with conventional CMF + tamoxifen in node-negative breast cancer patients with ER- negative tumors

New ref:

(46)
	Summary: Between May 1991 and December 1998, 2008 women with ER neg. tumors and neg. nodes were randomized to a)CMF and placebo (PL), b)CMFT, c)AC and PL, or d)ACT. End points were disease-free survival (DFS) and overall survival (S). : No significant difference in RFS, EFS, or S was observed among the four groups through 5 years (P =.96,.8, and.8, respectively), for those aged < or = 49 years (P =.97,.5, and.9, respectively), or for those aged > or = 50 years (P =.7,.6, and.6, respectively). A comparison between all CMF- and all AC-treated patients demonstrated no significant differences in RFS (87% at 5 years in both groups, P =.9), EFS (83% and 82%, P =.6), or S (89% and 90%, P =.4). There were no significant differences in RFS, EFS, or S between CMF and AC in patients aged < or = 49 or > or = 50 years. No significant difference in any outcome was observed when chemotherapy-treated patients who received placebo were compared with those given TAM. RFS in both groups was 87% (P =.6), 87% in patients aged < or = 49 (P =.9), and 88% and 87%, respectively (P =.4), in those aged > or = 50 years. 

Significance: AC x 4 is comparable to CMF x 6 in the node-negative population, as was previously demonstrated in node-positive women (NSABP B-15).  The use of Tamoxifen with chemotherapy in ER-negative disease confers no survival benefit.

	NCCTG 97-92-54
	Phase III controlled trial of venlafaxine in the management of hot flashes

New ref:

(47)
	Summary: Women with bothersome hot flashes were randomized to four study arms resulting in them receiving either a placebo or venlafaxine doses of 37.5 mg/d, 75 mg/d or 150 mg/d; patients were treated for 4 weeks. Hot flashes were measured by a daily hot flash diary. The primary endpoint was average daily hot-flash activity (number of flashes and a score combining number and severity).. 191 patients had evaluable data for the whole study period (50 placebo, 49 venlafaxine 37.5 mg, 43 venlafaxine 75 mg, 49 venlafaxine 150 mg). After week 4 of treatment, median hot flash scores were reduced from baseline by 27% (95% CI 11-34), 37% (26-54), 61% (50-68), and 61% (48-75) in the four groups. Frequencies of some side-effects (mouth dryness, decreased appetite, nausea, and constipation) were significantly higher in the venlafaxine 75 mg and 150 mg groups than in the placebo group.

Significance: Anti-estrogen therapy for breast cancer (ie. Tamoxifen or LHRH agonists) causes hot flashes that can make treatment difficult to tolerate, and hormone replacement therapy is generally contraindicated.  Venlafaxine is an effective non-hormonal treatment for hot flashes, though the efficacy must be balanced against the drug's side-effects. Although the 75mg/d venlafaxine dose (this being the most efficacious dose) was quite well tolerated in most patients, it caused significantly more anorexia, nausea, and mouth dryness in a minority of patients.  Confirmation of the results of this 4-week study awaits the completion of three ongoing randomised studies to assess the effects of other related antidepressants for the treatment of hot flashes.

	NSABP B-17
	A clinical trial to evaluate natural history and treatment of patients with non-invasive intraductal adenocarcinoma 

(48-51)

	Summary:  A group of 818 women with ductal carcinoma in situ were randomly assigned to undergo lumpectomy or lumpectomy followed by breast irradiation (50 Gy).  5-year EFS was better in the women who received breast irradiation (84.4%, vs. 73.8%, p = 0.001) and was due to a reduction in the occurrence of second ipsilateral breast cancers.  The 5-year cumulative incidence of second cancers in the ipsilateral breast was reduced from 10.5% to 2.9% for invasive cancers (p<0.001).  A subset of patients from this study underwent central pathology review, resulting in the identification of moderate/marked comedo necrosis and the absence of clear  margins as independent predictors of second ipsilateral breast tumors.  Further follow-up through 8 years reveals that the incidence of locoregional and distant events remained similar in both treatment groups: the incidence of invasive ipsilateral tumors was reduced from 13.4% to 3.9% (P<.0001); noninvasive ipsilateral tumors fell from 13.4% to 8.4% (P=.007).  All cohorts examined benefited from radiotherapy regardless of tumor characteristics.  Overall survival at 8 years was 94% for lumpectomy alone vs. 95% for women who receive radiation therapy following lumpectomy.

The NSABP also performed a pathologic correlative study on patients in whom they were able to obtain tumor specimens.  Nine pathologic features observed in a pathologic subset of 623 of 814 evaluable women enrolled in this randomized clinical trial were assessed for their role in the prediction of second ipsilateral breast tumors (IBT), other events, and selection of breast irradiation (XRT) following lumpectomy. The average annual hazard rates for IBT were reduced by XRT for all pathologic features examined. Four characteristics were individually noted to be significantly related to IBT, but only moderate-to-marked and absent-to-slight comedo necrosis were found to be independent high and low risk predictors, respectively, for such an event in patients of both treatment groups. XRT effected a 7% absolute reduction at 8 years in the low risk group.

Significance: This was the first large, randomized study completed in women with DCIS, an increasingly common presentation of breast cancer.  Despite the fact that most patients had  lesions that were small and discovered by mammography,  patients did benefit from the addition of breast irradiation, with the most important finding being that the occurrence of invasive cancer was significantly reduced in women receiving breast irradiation.  The benefit from radiotherapy was unchanged between 5 and 8 years of follow-up.

The degree of comedo necrosis in patients with DCIS appears to be sufficient for discriminating between high and low risks for IBT following lumpectomy for DCIS. Although margin status was found to have only a slight or borderline influence on the frequency of IBT at 8 years, excision of DCIS with free margins is advised.  The low risk group exhibits a statistically significant reduction of IBT from XRT. The decision to forgo XRT in the treatment of this singular subset of patients would appear to depend on clinical considerations and the input of informed patients rather than being standard practice.

	NSABP B-26
	A randomized trial in patients with metastatic or locally advanced breast cancer comparing the effect of 3-hour vs 24-hour infusion of high-dose Taxol (T)

(52, 53)
	Summary:  563 women were randomized to T (250 mg/m2) over 3 hrs vs 24hr infusion.  Prophylactic G-CSF was given to all patients on the 24-hr arm but was limited on the 3-hr arm to patients who experienced febrile neutropenia or grade 4 infection.  Tumor response was significantly higher on the 24-hr arm (54% vs 44%, = = .023).   There were no significant differences in event-free survival or survival between the two arm however (p= .9 and .8, respectively).

Significance: 24-hr infusion paclitaxel results in a higher response rate than 3-hr infusion, but this doesn’t translate into an improvement in EFS or S.  The lack of a clear clinical benefit for patients suggests that the 24-hr schedule of paclitaxel should not replace the standard 3-hr infusion.

	NSABP B-25
	A clinical trial to evaluate the effect of dose intensification and increased cumulative dose of postoperative adriamycin-cyclophosphamide therapy with G-CSF on the disease-free survival and survival of patients with primary breast cancer and positive axillary nodes.

(54, 55)
	Summary: All patients received 4 cycles of chemotherapy q 3 wks x 4; the dose of adriamycin (A) was kept constant at 60 mg/m2 and patients were randomized to varying doses of cyclophosphamide (C) as follows:  Group 1 received 1200 mg/m2 x 4, group 2 received 2400 mg/m2 x 2, and group 3 received 2400 mg/m2 x 4. No significant difference was observed in DFS (P=.20), distant DFS (P=.31), or survival (P=.76) among the three groups.  Severe infection and septic episodes increased in group 3 and the incidence of acute leukemia was increased in all groups.

Significance: NSABP performed two consecutive protocols (B-22 and B-25) in node (+) breast cancer in which the key variable was the dose intensity and cumulative dose of cyclophosphamide.  4853 patients were treated with cumulative doses of C ranging from 2400 to 9600 mg/m2.  These two studies did not demonstrate a significant DFS or S advantage for doses of C beyond 600 mg/m2.  There is no evidence to support a significant dose-response effect of C, at least within this dose range, in human breast cancer.

	NSABP B-24
	A clinical trial to evaluate the worth of tamoxifen in conjunction with lumpectomy and breast irradiation for the treatment of noninvasive intraductal carcinoma of the breast

(56, 57)
	Summary:  This study randomized 1804 pre- and post-menopausal women treated with lumpectomy and breast irradiation for DCIS to 5 years of tamoxifen or placebo (double-blind). Over 80% of the women in both groups had tumors < 1 cm. in size that were discovered mammagraphically. Among patients who received placebo, 130 invasive and non-invasive  breast cancer events occurred in the ipsilateral breast, contralateral breast , or presented as metastases at regional or distant sites, compared with 84 in the tamoxifen group. There were 43% fewer invasive breast cancer events and 31% fewer non-invasive breast cancer events in the tamoxifen group. 150 (70%) of the 214 breast cancer events were in the ipsilateral breast.  A lower rate of ipsilateral breast tumors in the tamoxifen group was apparent only for invasive tumors (44% reduction). 36 contralateral breast tumors (23 invasive and 13 non-invasive) occurred as first events in the placebo group and 18 (15 invasive and 3 non-invasive) occurred in the tamoxifen group. The reduction in invasive contralateral breast tumors (23 vs 15, 37%) was not significant ( p=0.22). The two groups did not differ in the rate of occurrence of second primary cancers other than those in the breast or endometrium. There was a non-significant excess of endometrial cancer in patients who received tamoxifen; 7 in the tamoxifen group compared with 2 in the placebo group. 

Significance:  The addition of tamoxifen to lumpectomy and radiotherapy in women with DCIS reduces the 5-year cumulative incidence of subsequent invasive ipsilateral breast tumor recurrence from 4.2% to 2.1% (p=0.03) and all first breast cancer events (including invasive, non-invasive, distant and contralateral breast cancer) from 13.4% to 8.2% (p=0.0009). Taken together with the earlier NSABP B-17 results, the findings suggest that lumpectomy, breast irradiation and tamoxifen can substitute safely for mastectomy in the treatment of DCIS. In addition, women with DCIS treated by lumpectomy alone develop breast cancer at a rate in excess of that seen with LCIS or atypical hyperplasia and thus should be considered a high risk group that merits consideration for preventive treatment with tamoxifen.

	CALGB 8081

CALGB 8281

CALGB 8642

CALGB 9140


	Conventional – vs. high-dose therapy for metastatic breast cancer

(58)
	Summary: Women with metastatic breast cancer registered on 4 CALGB conventional-dose chemotherapy trials were compared with women registered with the ABMTR who received high dose chemotherapy with autologous stem cell support.  The initial data set included 1621 CALGB patients treated in 1980-92 and 1188 ABMTR patients treated in 1989-95.  There were no significant differences in outcomes between study arms or trials. 51% of ABMTR cases received high-dose Cyclophosphamide and Thiotepa ± other drugs; various other regimens were used. Survival did not differ across regimens. 196 women with missing prognostic factor data were excluded. To minimize selection biases, women with chemotherapy-sensitive disease and not more than 60 y of age were the focus of the study. The study sample included 1217 women: 657 from CALGB, 560 from ABMTR. To minimize time to treatment bias, we used left-truncation; to adjust for potentially confounding prognostic factor differences we used Cox regression. A left-truncated univariate model showed significant survival benefit for autotransplant (relative risk of death (RR) 0.86, p=0.011); however, a multivariate model including disease-free interval after primary treatment, performance score, number of metastases and ER status showed no significant difference with high- vs conventional-dose therapy (RR=0.91, p=0.19). 

Significance:  This large case-controlled comparison revealed that some of the promising results of high-dose chemotherapy in breast cancer may, in fact, result from differences due to patient selection and that careful controlled comparisons in large groups of women are needed to evaluate relative efficacy of these approaches.

	EST 5188

INT-0101

SWOG

CALGB


	Phase II comparison of combination chemotherapy (CAF) and chemohormonal therapy (CAF+ Zoladex or CAF + Zoladex + Tamoxifen) in premenopausal women with axillary node-positive receptor-positive breast cancer – Intergroup

(59)
	Summary:   From 1989-1994, 1504 eligible patients were randomly assigned to 1) CAF (C cyclophosphamide 100 mg/m2 po qd X 14 d, A doxorubicin 30 mg/m2 and F 5-FU 500 mg/m2 IV on d 1 and d 8 for six 28 day cycles), 2) CAF + Z (CAF followed by goserelin 3.6 mg sc q 28 d for 5 yr) or 3) CAF + ZT (CAF + Z plus tamoxifen 20 mg po qd for 5 yr). 59% had 1–3 (+) nodes; 29% were <40 yr; and 90% were PgR (+). With median follow-up of 6 yr, results show:

                            CAF (%)          CAF+Z(%)          CAF+ZT (%)

5 yr RFS                67                         70                         78

5 yr survival          85                         86                         86

There were 4 non-cancer deaths each on CAF (infection 3, cardiac 1) and during maintenance (suicide 1, cardiac 3). Overall there were 6 cases of endometrial cancer (CAF 1, CAF+Z 2, CAF+ZT 3), 3 AML, and 2 MDS. 

Significance: At the present analysis addition of tamoxifen to CAF+Z but not Z to CAF improves TTR (1-sided p values of <0.01 and 0.10 respectively). Assessment of long-term impact of ovarian ablation ± tamoxifen after CAF chemotherapy on TTR and survival requires longer follow-up.

	CALGB 9082

INT-0163

SWOG

NCIC


	A randomized comparative study of high-dose CPA/CdDP/BCNU and ABMT versus standard dose CPA/cDDP/BCNU as consolidtion to adjuvant CAF for patients with operable stage II or stage III breast cancer involving 10 (or more) axillary nodes

New ref:

(60)
	Summary: Between 1/91 and 5/98, 875 women with Stage II or IIIA breast cancer (BC) involving ten or more axillary LN were randomized study in a study comparing intensive dose to intermediate dose alkylating agent therapy after CAF. The median age was 45 (range 22 - 66); the median tumor size was 3.05 cm; the median number of involved LN was 14 (range 10 - 52). 69% were hormone receptor positive. Patients were treated with four cycles of CAF (600/60/1200 mg/m2 q 28 days). 90 who were entered were not randomized including 23 for recurrent breast cancer, 2 deaths from CAF toxicity, 25 denied insurance coverage for ABMT, 27 patient or MD withdrawals, 5 ineligible and, 8 unknown. 785 pts were randomized to either high-dose CPB; cyclophosphamide (C 5625 mg/m2); cisplatin (P:165 mg/m2) and BCNU (B: 600 mg/m2)] with BM and PBPC support or Intermediate Dose CPB; (C: 900 mg/m2; P: 90 mg/m2; B: 90 mg/m2)] with G-CSF support; pts relapsing on ID CPB were eligible for subsequent ABMT. All pts were planned for local-regional XRT and hormone receptor positive pts received TAM for 5 yrs. At a median follow-up of 5.1 yrs, the intent-to-treat event-free survival (EFS) was 61% (95% CI: 56-67) for HD versus 60% (95% CI: 54-65%) for ID (p=0.49). There were fewer relapses after HD vs ID (28.9% [95% CI: 23.9%-34.4%] vs 39.1% [95% CI: 33.6%-44.9%]) with a peak ID relapse at 1 yr vs 2 yr for HD; however, there were 32 vs 0 treatment related deaths on HD vs ID. At 5 yr, OS for HD pts is 70% and for ID pts 72% (p=0.23). Treatment related mortality was age-related with 4% mortality under age 40 and 14% over age 50. 

Significance: Overall outcomes appear to exceed those of other studies in this patient population using standard dose therapy alone but there are not significant differences in EFS and OS between HD and ID.  At this time, there is not evidence to support high dose therapy with transplant support outside of clinical trials.

	CALGB 9066

SWOG


	Quality of life and psychosocial adjustment of patients with stage II and III breast cancer randomized to CPA/cDDP/BCNU with autologous bone marrow support versus standard dose CPA/cDDP/BCNU as consolidation to adjuvant CAF

(61) 
	Summary:  This study  was designed to assess the impact of high dose chemotherapy with autologous bone marrow support on quality of life (QOL) in patients' with stage II/III breast cancer with >10 positive axillary nodes participating in CALGB protocol 9082. A consecutive subset of patients participating in CALGB 9082 was enrolled in this longitudinal QOL companion protocol. Telephone-based QOL assessments were conducted at baseline, and at 3 months, 1, 2, and 3 years after treatment. QOL measures included the Functional Living Index (FLIC), McCorkie Symptom Distress Scale (SDS), and Psychosocial Adjustment to Illness Scale (PAIS).  210 patients (106 on HDC and 104 on IDC) were enrolled. Median age of study subjects was 44 years. Demographic and disease characteristics of the patients participating in the QOL protocol were similar to the overall study population. For the first three assessments (baseline, 3 months, and 1 year), 87% of QOL assessments were completed, but compliance declined with the last two assessments. There were no significant baseline differences in QOL between the HDC and IDC arms. In a repeated measures analysis, the course of quality of life over time differed significantly between the two treatment arms over time. This difference was seen for overall QOL (FLIC total score, p = 0.007), symptom distress (SDS total score, p = 0.006), and social functioning (PAIS social environment subscale, p = 0.0001). The significant difference was primarily due to worse QOL in the high dose arm at the 3 month follow-up. QOL as measured by the FLIC total score improved with time in both arms, with FLIC scores nearly identical in the two groups at 1, 2, and 3 years. Differences between the arms in terms of symptom distress and social functioning also diminished with further time from treatment. 

Significance: High dose chemotherapy has a broad impact on short-term QOL as demonstrated by multiple patient-rated measures. With additional follow-up, QOL improves in both treatment arms and by 1 year post-treatment there are few, if any, differences among survivors.

	INT-0011 ECOG

CALGB

SWOG


	Evaluation of adjuvant therapy and biological parameters in node negative operable breast cancer  

(62, 63)
	Summary:  536 women with axillary-node-negative, operable breast cancer at high risk for recurrence (based on negative estrogen receptor  or tumor size > 3 cm)  were randomized to receive adjuvant chemotherapy or to observation.  The chemotherapy consisted of six four-week cycles of cyclophosphamide (100 mg/m2 orally on days 1-14),  methotrexate (40 mg/m2 intravenously on days 1 and 8), fluorouracil (600 mg/m2 on days 1 and 8), and prednisone (40 mg/m2 orally on days 1-14). The overall DFS among patients receiving adjuvant chemotherapy was 84%, as compared with 69% for the control group (p= 0.0001), at a median follow-up of three years.  With further follow-up, DFS and overall survival (OS) at 10 years is 73% and 81% respectively among patients who received chemotherapy, as compared with 58% and 71% in the observation group (p = .0006 for DFS, and p = .02 for OS).  In this study, a group of patients with ER + tumors < 3 cm. were not treated and simply were registered and followed for outcome.  At 10 years, OS was 77% for this group, 85% for premenopausal women and 73% for postmenopausal women.

Significance: This study documented that adjuvant CMF  for 6 cycles improves DFS in comparison to observation for pre-and post-menopausal women at high risk of recurrence. It  was one of the trials that resulted in the issuance of a clinical alert by the NCI regarding the positive effect of chemotherapy in selected node-negative women.  Long-term follow-up of this seminal trial now reveals a survival advantage for adjuvant CMFP in women with node negative breast cancer.  The 10-year survival rate of 77% for untreated, lower-risk patients (ER +, < 3 cm.) indicates that tumor size remains a significant prognostic factor for survival.

	INT-0108

ECOG

SWOG

CALGB
	Phase III comparison of CAF and a 16-week multi-drug regimen as adjuvant therapy for patients with hormone receptor negative, node-positive breast cancer 

(64, 65)
	Summary:  646 women with receptor-negative, node-positive tumors were randomized to either 6 cycles of CAF (cyclophosphamide 100 mg/m2 orally days 1-14, Adriamycin 30 mg/m2 days 1 and 8,  5-fluorouracil 500 mg/m2 days 1 and 8) or  to a more intensive 16 week multi-drug regimen that additionally included vincristine and methotrexate.  At a median follow-up of 3.9 years, the estimated 4-year recurrence-free survival rate was 67.5% with the 16-week regimen versus 62.7% with CAF (P = .19, two-sided; P = .095, one-sided). The estimated 4-year survival rate was 78.1% with the 16-week regimen versus 71.4% with CAF (P = .10, two-sided; P = .05, one-sided).  CAF produced significantly higher grades of leukopenia, granulocytopenia, and thrombocytopenia, as well as liver and cardiac toxicity, whereas the 16-week regimen produced significantly higher grades of anemia, nausea, stomatitis, and weight loss, as well as skin and neurotoxicity.  There were three treatment-related deaths with CAF but none with the 16-week regimen.  During treatment, quality of life declined significantly more with the 16-week regimen than CAF, but by 4 months posttreatment, there was no difference.

Significance:  The 16-week regimen produced marginally better breast cancer outcomes than CAF with similar toxicity but a greater reduction in during-treatment quality of life.  The 16-week regimen should not be used instead of a standard-dose regimen without careful consideration of the 16-week regimen's pros and cons, which include its complicated schedule.  It is unclear whether the increased dose intensity of the standard drugs was responsible for the observed improvement or whether it was due to the additional drugs (methotrexate, vincristine) included in the regimen.

	CALGB-8541
	Adjuvant CAF for pathologic stage II, node+ breast cancer: randomization among intensive CAF for four months vs low dose CAF for four months vs standard dose CAF for six months  

(66-69)
	Summary:  1550 patients with unilateral breast cancer were randomly assigned to one of three treatment arms: high-, moderate-, or low-dose intensity.  The patients received cyclophosphamide, doxorubicin, and 5‑fluorouracil on day 1 of each chemotherapy cycle, with 5-fluorouracil administration repeated on day 8.  The high-dose arm had twice the dose intensity and twice the drug dose as the low-dose arm.  The moderate-dose arm had two-thirds the dose intensity as the high-dose arm but the same total drug dose.  Disease-free survival and overall survival were primary end points of the study.  At a median follow-up of 9 years, disease-free survival and overall survival for patients on the moderate- and high-dose arms are superior to the corresponding survival measures for patients on the low-dose arm (two-sided P = .0001 and two-sided P = .004, respectively), with no difference in disease-free or overall survival between the moderate- and the high-dose arms.  At 5 years, overall survival (average +/- standard error) is 79% +/- 2% for patients on the high-dose arm, 77% +/- 2% for the patients on the moderate-dose arm, and 72% +/- 2% for patients on the low-dose arm; disease-free survival is 66% +/- 2%, 61% +/- 2%, and 56% +/- 2%, respectively.  Patients randomly assigned to the high-dose regimen had significantly longer disease-free and overall survival if their tumors had c-erbB-2 overexpression, while there was no clear evidence of a dose-response effect in patients with tumors that had minimal or no overexpression of c-erbB-2.

Significance:  This study demonstrated a dose-response effect for adjuvant chemotherapy within the standard dose range. An important translational science finding that resulted from the clinical trial was the demonstration that the dose-response effect was limited to patients whose tumors over expressed c-erbB-2.

	NSABP B-11
	A protocol to compare L-PAM and 5-FU with and without adriamycin in the management of primary breast cancer patients with positive axillary nodes whose tumors are negative for estrogen receptors and/or progesterone receptors

(70)
	Summary:  In National Surgical Adjuvant Breast and Bowel Project protocol B-11, patients with axillary lymph node-positive, hormone receptor-negative breast cancer were randomly assigned to receive either L-phenylalanine mustard plus 5-fluorouracil (PF) or a combination of L-phenylalanine mustard, 5-fluorouracil, and doxorubicin (PAF).  Tumor cell expression of erbB-2 was determined by immunohistochemistry for 638 of 682 eligible patients.  Overexpression of erbB-2 was observed in 239 (37.5%) of the 638 tumors studied. Overexpression was associated with tumor size (P=.02), lack of estrogen receptors (P=.008), and the number of positive lymph nodes (P=.0001).  After a mean time on study of 13.5 years, the clinical benefit from doxorubicin (PAF versus PF) was statistically significant for patients with erbB-2-positive tumors-- DFS: relative risk of failure (RR)=0.60 (95% confidence interval (CI)=0.44-0.83), P=.001; survival: RR=0.66 (95% CI=0.47-0.92), P =.01.  However, it was not significant for patients with erbB-2- negative tumors-DFS: RR=0.96 (95% CI=0.75-1.23), P=.74; survival: RR =0.90 (95% CI=0.69-1.19), P=.47.  Interaction between doxorubicin treatment and erbB-2 overexpression was statistically significant for DFS (P=.02) and DDFS (P=.02) but not for survival (P= .15).

Significance:  These data support the hypothesis of a preferential benefit from doxorubicin in patients with erbB-2- positive breast cancer, similar to the findings by CALGB in their Protocol 8541.

	NSABP B-18
	A unified trial to compare short intensive preoperative systemic AC therapy with similar therapy administered in conventional post-operative fashion

(71-73)
	Summary:  Women (1,523) enrolled onto National Surgical Adjuvant Breast and Bowel Project (NSABP) B‑18 were randomly assigned to preoperative or postoperative AC therapy.  Clinical tumor response to preoperative therapy was graded as complete (cCR), partial (cPR), or no response (cNR).  Tumors with a cCR were further categorized as either pathologic complete response (pCR) or invasive cells (pINV).  There was no significant difference in DFS, DDFS, or survival (P = .99, .70, and .83, respectively) among patients in either group.  More patients treated preoperatively than postoperatively underwent lumpectomy and radiation therapy (67.8% v 59.8%, respectively).  Rates of ipsilateral breast tumor recurrence (IBTR) after lumpectomy were similar in both groups (7.9% and 5.8%, respectively; P = .23).  Outcome was better in women whose tumors showed a pCR than in those with a pINV, cPR, or cNR (relapse-free survival (RFS) rates, 85.7%, 76.9%, 68.1%, and 63.9%, respectively; P < .0001), even when baseline prognostic variables were controlled.  When prognostic models were compared for each treatment group, the preoperative model, which included breast tumor response as a variable, discriminated outcome among patients to about the same degree as the postoperative model.

Significance:  Preoperative chemotherapy is as effective as postoperative chemotherapy, permits more lumpectomies, is appropriate for the treatment of certain patients with stages I and II disease, and can be used to study breast cancer biology.  Tumor response to preoperative chemotherapy correlates with outcome and could be a surrogate for evaluating the effect of chemotherapy on micrometastases; however, knowledge of such a response provided little prognostic information in B-18 beyond that which resulted from postoperative therapy.

	INT-0102 SWOG 8897

ECOG 2188
	CMF Versus CAF With and Without Tamoxifen in High-Risk Node-Negative Breast Cancer Patients and a Natural History Follow-up Study in Low-Risk Node-Negative Patients: Intergroup Trial INT 0102

(74)
	Summary:  From 1989 to 1993, 4,406 patients were registered (10% ineligible).  Patients were classified by risk: high = tumor >=2 cm or ER- and PgR-negative; low = tumors too small for biochemical ER/PgR assay; uncertain = tumors <2 cm and ER- or PgR-positive.  Uncertain-risk patients had flow cytometry to determine S-phase fraction (SPF).  Those with low SPF were classified into the low-risk group, while those with high SPF were placed in the high-risk group.  All low risk patients were followed without adjuvant therapy. All high-risk patients were randomized to CMF or CAF  tamoxifen (tam) for 5 years.  Differences in 5-year OS and DFS rates for 2,691 high-risk and 1,208 low-risk patients are shown.  CAF was marginally superior to CMF for both DFS and OS (one-sided p = 0.03).  Overall, the addition of tam showed no significant effect on OS or DFS. However, in the ER-positive subset of patients, tam use resulted in a significant benefit (test for interaction was also significant).  CAF was associated with greater granulocytopenia, and more grade >=2 nausea, vomiting, stomatitis, and alopecia.

                Low Risk by:                              High Risk                           All Patients

                Small      Low             CAF      CAF+    CMF   CMF+         Low     High

                tumor      SPF                          Tam                  Tam             Risk     Risk

OS            96%        97%             92%       93%       90%     91%          96%     92%

DFS          89%        88%             85%       87%       82%     85%          89%     85%

Significance:  Preliminary results indicate CAF is marginally superior to CMF, but is also somewhat more toxic.  Tamoxifen provides additional benefit only in ER-positive patients.  A subset of low-risk patients, based on tumor size, receptor status, and SPF, do very well without adjuvant treatment, validating the utility of these prognostic markers.

	E1177

E2181

E3185

E3186

SWOG-8697

INT-0077 
	Several protocols performed in patients with advanced breast cancer were used to perform this analysis

(75)
	Summary:  To investigate the value of maintenance treatment for patients with metastatic breast cancer whose disease is in complete remission (CR), one hundred ninety-five women (141 eligible) whose disease was in CR or in CR except for bone metastases following six cycles (6 months) of doxorubicin-containing induction treatment were randomized to receive cyclophosphamide, methotrexate, fluorouracil, prednisone, tamoxifen, and halotestin (CMF(P)TH) or observation.  The median time to relapse from randomization was 18.7 months on CMF(P)TH and only 7.8 months on observation (P : .0001).  The median time to death was 32.2 months on CMF(P)TH and 28.7 months on observation (P=.74).  Among patients randomized to CMF(P)TH, life-threatening toxicity included leukopenia in 3%, thrombocytopenia in 3%, cardiac in 2%, and diabetes in 1%. 

Significance:  There is definite toxicity associated with CMF(P)TH maintenance treatment.  When CR was obtained on induction, maintenance treatment with CMF(P)TH was never significant in survival models but was the most significant covariate in the time-to-relapse models.  In the absence of quality of life data, the use of alternative chemotherapy post-CR is of unproven benefit.

	NSABP B‑20
	The worth of chemotherapy and tamoxifen over tamoxifen alone in node negative patients with estrogen-receptor positive invasive breast cancer: first results from NSABP B-20

(76)
	Summary: 2306 women with node negative, ER positive breast cancer were randomized to receive either tamoxifen 20 mg daily alone; tamoxifen plus methotrexate (100 mg/m2) and 5-fluorouracil (600 mg/m2) followed by leucovorin (MFT); or tamoxifen plus cyclophosphamide, methotrexate, and 5-fluorouracil (100, 40, 600 mg/m2) (CMFT)).  With 5 years of follow-up, chemotherapy plus tamoxifen resulted in significantly better DFS than tamoxifen alone (90% for MFT versus 85% for tamoxifen (P= .01); 89% for CMFT versus 85% for tamoxifen (P= .001).  A survival benefit was also observed for the combination treatment (97% for MFT versus 94% for tamoxifen (P=.05); 96% for CMFT versus 94% for tamoxifen (P= .03).  Although no subset of women evaluated in this study failed to benefit from the addition of chemotherapy, the reduction in treatment failure was greatest in those aged 49 or less.

Significance:  This study indicates a benefit for the addition of chemotherapy to tamoxifen in women with node-negative, ER + breast cancer.  The benefit for the combined therapy was apparent in both pre- and postmenopausal women although the advantage was greater in premenopausal women.  Node negativity and ER positivity alone do not discriminate a subgroup of women who do not benefit from the addition of chemotherapy.

	NSABP B-14
	A clinical trial to assess tamoxifen in patients with node negative, estrogen receptor positive breast cancer

(77, 78)
New ref:

(79)

	Summary:  This trial was initially designed to assess the effect of five years of adjuvant tamoxifen versus placebo for women with node negative, estrogen receptor positive breast cancer.  The results of this randomized trial showed a significant benefit for tamoxifen. Patients on the tamoxifen arm of this trial who were disease-free at 5 years, plus an additional cohort of women  not included in the initial trial but who received 5 years of tamoxifen off-study, were all randomized to an additional 5 years of tamoxifen versus placebo.  This second randomization was closed prematurely when the results demonstrated that there was little likelihood of benefit for additional treatment with tamoxifen, and there was the potential that additional treatment might even be harmful.  Through 4 years after the reassignment of tamoxifen-treated patients to either continued-therapy or placebo groups, advantages in disease-free survival (92% versus 86%, P=.003) and distant disease-free survival (96% versus 90%, P= .01) were found for those who discontinued tamoxifen treatment.  Survival was 96% versus 94% for those who continued tamoxifen (P=.08).  

Deaths occurring among women who were randomly assigned to 5 years of either tamoxifen or placebo in the first phase of the B-14 trial were reviewed to determine the cause.  The average annual death rate from coronary heart disease was lower for patients who received tamoxifen than for patients who received placebo, but the difference was not statistically significant.  

Additional follow-up has recently become available. Through 7 years after reassignment of tamoxifen-treated patients to either placebo or continued tamoxifen therapy, a slight advantage was observed in patients who discontinued tamoxifen relative to those who continued to receive it: DFS = 82% versus 78% (P =.03), RFS = 94% versus 92% (P =.13), and survival = 94% versus 91% (P =.07), respectively. The lack of benefit from additional tamoxifen therapy was independent of age or other characteristics. CONCLUSION: Through 7 years of follow-up after rerandomization, there continues to be no additional benefit from tamoxifen administered beyond 5 years in women with ER-positive breast cancer and negative axillary lymph nodes.

Significance: Through 7 years of follow-up after re-randomization, there continues to be no additional benefit from tamoxifen administered beyond 5 years in women with ER-positive breast cancer and negative axillary lymph nodes. The findings from this study resulted in a NCI Clinical Announcement to all U.S. oncologists in November 1995.  Most oncologists world-wide now limit adjuvant therapy with tamoxifen to 5 years outside of research settings.  This finding has stimulated new research into alternative agents that can be given after tamoxifen therapy is completed.  

	NSABP B-13 AND B-14
	Two adjuvant protocols in node negative breast cancer were used to perform this analysis.

(80)
	Summary: In this study, survival and related endpoints were examined among African-American women and white women with lymph node negative breast carcinoma who participated in two randomized clinical trials of NSABP. Patients from two studies, one conducted among patients with estrogen receptor (ER) negative tumors (B-13) and the other among patients with ER positive tumors (B-14), were included. Study goals were to determine whether African-Americans and whites had comparable outcomes, accounting for ER status and differences in patient characteristics at diagnosis, and to determine whether treatment response was similar for African-Americans and whites. Five-year survival rates were 83% for African-Americans and 85% for whites among ER negative patients, and 93% for African-Americans and 92% for whites among ER positive patients. Rates of DFS were 71% for African-Americans and 74% for whites at 5 years among ER negative patients, and 81% for African-Americans and 80% for whites among ER positive patients. African-Americans tended to have less favorable baseline prognostic characteristics. Adjusted relative risk (RR) estimates indicated a similar prognosis for African-Americans compared with whites for mortality (African-American/white RR = 1.02 with 95% confidence interval (CI), 0.66-1.56 among ER negative patients; RR = 1.14 with 95% CI, 0.84-1.54 among ER positive patients) and DFS (RR = 0.98 with 95% CI, 0.70-1.37 for ER negative patients; RR = 0.96 with 95% CI, 0.75-1.22 for ER positive patients). 

Significance: African-American and white patients with localized breast carcinoma had similar outcomes and benefited equally from systemic therapy. These results suggest that early detection and appropriate therapy among African-American patients could result in a reduction in the current disparity in breast carcinoma mortality between African-Americans and whites.

	INT-0102

SWOG

ECOG

CALGB
	Phase III Comparison of Adjuvant Chemotherapy with or without endocrine therapy in high-risk, node negative breast cancer patients, and a natural history follow-up study in low-risk node negative patients

(81)
	Summary: 4,406 patients with lymph node negative breast cancer were registered and divided into 3 risk groups: high risk = tumors  2 cm or ER- and PgR- negative; low risk = tumors too small for biochemical ER/PgR assay; and uncertain = tumors < 2 cm. and ER- and PgR- positive.  Uncertain risk patients had flow cytometry to determine S-phase fraction (SPF). Those with low SPF were considered low risk and those with high SPF were put into the high risk group.  All low risk patients were followed without adjuvant chemotherapy/hormonotherapy.  2,691 high risk patients  were randomized to CMF vs. CAF + tamoxifen for 5 years. CAF was marginally superior to CMF at 5 years of follow-up for both DFS and overall survival (p=.03). Overall, the addition of tamoxifen showed no significant effect on survival.  However, in the ER positive subset, tamoxifen resulted in a significant benefit.  Low risk patients had excellent overall survival at 5 years (96-97%) irrespective of whether low risk status was attributed by small size or low SPF.

Significance: Preliminary results indicate that CAF is slightly superior to CMF but is also somewhat more toxic.  Tamoxifen provides additional benefit only in ER-positive patients. A subset of low risk patients, based on tumor size, receptor status and SPF,  do very well without adjuvant treatment, validating the utility of these markers.

	INT-0148

CALGB

NCCTG

ECOG

SWOG
	 Doxorubicin Dose Escalation with or without Taxol (T) as part of the Adriamycin- Cyclophosphamide (AC) adjuvant chemotherapy regimen for node positive breast cancer: a phase III Intergroup study

(82)
	Summary: 3170 patients were randomized in a 3 x 2 factorial design  to C (600 mg/m2) plus A (60, 75 or 90 mg/m2)  plus G-CSF q 3 wks x 4 followed either by no T (AC) or by T (175 mg/m2) q 3 wks x 4 (AC T). Tamoxifen 20 mg daily for 5 yrs was then offered to patients with ER positive tumors. At 18 months of follow-up, no differences in DFS or OS related to A dose were seen, but use of T reduced the recurrence rate by 22% and the death rate by 26%. Patients given T had the expected toxicities (myelosuppression 21%, neuropathy 5%, pain 5%, and hyperglycemia 5%. Post-chemotherapy cardiotoxicity occurred in 6% of patients but was not significantly associated with the dose levels of A or the use of T.

Significance: Preliminary results indicate that sequential addition of T to the AC chemotherapy  appears to improve DFS and OS and is well tolerated.  Further follow-up is required however before a definitive conclusion can be reached about the degree of long-term benefit.  Escalation of the dose of A was not beneficial and is unwarranted outside of a clinical trial.

	CALGB 9342
	Phase III study of Taxol (T) at three dose levels in the treatment of patients with metastatic breast cancer

(83)
	Summary: 475 patients with metastatic breast cancer were randomized to T at 175 mg/m2, 210 mg/m2, and 250 mg/m2 as a 3 hr infusion q 3 weeks without initial growth factor support.  With response data available on 325 patients, there is no significant relationship between T dose and disease response or survival. At 175 mg/m2, response, TTF and survival rates are  21%, 3.8 months, and 9.8 months respectively.  Similarly, at 210 and 250 mg/m2, the respective values are 28%, 4.1 months, 11.8 months and 22%, 4.8 months, 11.9 months. Grade 3 neurotoxicity and grade IV myelotoxicity was greater at the higher dose levels compared to the low dose arm.

Significance: Higher doses of paclitaxel do not appear to improve response rate or survival, but do lead to higher toxicity. As a 3 hr infusion, T should not be administered  in doses greater than 175 mg/m2 to women with metastatic breast cancer.

	INT-0075

SWOG

ECOG

NCCTG
	Therapy in premenopausal women with advanced, ER positive or PgR positive breast cancer: Surgical Oophorectomy vs. the LH-RH analog, Zoladex

(84)
	Summary: 136 premenopausal women with ER- and/or PgR- positive metastatic breast cancer were randomized to Zoladex 3.6 mg subcutaneously q 4 weeks vs surgical oophorectomy.  The study was initially designed to rule out a 50% improvement in survival due to oophorectomy but accrual was slow and this resulted in early termination.  Failure-free survival and overall survival were similar in both arms.  The test of 50% improvement in survival for oophorectomy was rejected at P = .006. Hot flashes (75% v 46%) and tumor flare (16% v 3%) were more common with Zoladex. 

Significance: Goserelin is a potentially reversible form of medical oophorectomy that offers patients with metastatic breast cancer an effective alternative to surgical treatment

	INT-0100 (SWOG 8814)
	Phase III comparison of adjuvant chemoendocrine therapy with CAF and concurrent or delayed tamoxifen to tamoxifen alone in postmenopausal patients with involved axillary lymph nodes and positive receptors

New ref:

(85)
	Summary: 1470 postmenopausal, receptor (+), node (+) women were treated in an intended unbalanced randomization with either tamoxifen x 5 yrs (361 patients), CAF plus tamoxifen x 5 yrs started concurrently with CAF (563 patients) or CAF plus tamoxifen x 5 yrs (550 patients) started after the completion of all chemotherapy. The absolute improvement in DFS from CAFT at 5 years is now 9% (76% v. 67%). After the first 4 years of follow-up the survival curves diverge, with CAFT superior to T (adjusted p=.007). The adjusted T/CAFT hazard is 1.29 (1.04-1.59). Currently there is a 5% absolute S benefit from CAFT at 5 years (84% v. 79%). Furthermore, Kaplan-Meier estimates of S remain separated beyond year 5 in favor of CAFT.

Significance:  CAF plus T significantly improves long-term DFS and after prolonged follow-up, offers a definite survival benefit over T for postmenopausal women with node(+), receptor(+) This study confirms a previous trial by NSABP (B-16) performed in a similar subgroup of women.  Anthracycline-containing chemotherapy adds to the proven benefit of tamoxifen in these women and can further prolong disease-free survival in node (+), receptor (+), postmenopausal women.  The addition of chemotherapy certainly adds toxicity to the regimen but the benefits conferred by chemotherapy outweigh the risks. 

	ECOG-1193
	Phase III trial of doxorubicin vs paclitaxel vs doxorubicin + paclitaxel as first-line therapy for metastatic breast cancer (MBC): an Intergroup trial.  

(86)
	Summary: 739 patients with recurrent or metastatic breast cancer were randomized to Adriamycin (A, 60 mg/m2), Taxol (T, 175 mg/m2/24h) and the combination of Adriamycin and Taxol (A + T, 50 mg/m2 and 150 mg/m2/24h + G-CSF) as first-line therapy. Patients receiving single agent A or T were crossed over to the other agent at progression. Responses (CR + PR) were seen in 34% of A, 33% of T, and 46% of A+T.  Median time to treatment failure is 6.2 mo., 5.9 mo.,  and 8.0 mo. for A, T, and A+ T.  The combination was significantly superior to the both single agents.  Median survivals are 20.1 mo. for A, 22.2 mo. for T, and 22.4 mo. for A+T (p=NS). 

Significance: The combination of A+ T results in superior response rates and time to treatment failure.  Despite this, combination therapy is not superior to sequential single agent therapy with regard to survival. Single agent A and T have equivalent activity in the doses and schedules used in this study.



	NSABP B‑22
	Evaluation of Dose Intensification and Increased Cumulative Dose on Disease‑Free Survival and Survival of Primary Breast Cancer Patients with Positive Axillary Nodes Receiving Postoperative Adriamycin‑Cyclophosphamide (A/C)Therapy

(87)
	Summary:  Women with node‑positive breast cancer were randomized to standard dose A/C ( 60/600 mg/m2 x 4 cycles), dose‑intensified C (1200 mg/m2 x 2 cycles) with standard dose A (60 mg/m2 x 4 cycles), and dose‑intensified and increased total dose C (1200 mg/m2 x 4 cycles) with standard dose A (60 mg/m2).  The  amount of cytoxan delivered was 90% of the planned dose or greater in all three arms.  Disease‑free survival and survival at 5 years revealed no benefit for the dose‑intensified or dose‑intensified and increased total dose arms compared to standard dose A/C.   However, serious toxicity was increased in the higher dose arms.

Significance: This study suggests that dose‑escalation and increased cumulative doses of cyclophosphamide at the levels used in this study are unable to overcome tumor resistance mechanisms in women with breast cancer.  There is no reason to escalate the dose of cyclophosphamide in adjuvant breast cancer treatment regimens outside of clinical trials.

	NSABP B‑13, B‑19
	Sequential Methotrexate and Fluorouracil (M ‑‑‑>F) for Node‑Negative Breast Cancer Patients with Estrogen Receptor‑Negative Tumors:  Eight‑Year Results from B‑13 and First Report from B‑19 Comparing M ‑‑‑> F with Conventional Cyclophosphamide, Methotrexate, and Fluorouracil (CMF)

(88)

	Summary:  B‑19 randomized a total of 760 women with node‑negative, estrogen receptor‑negative breast cancer to M ‑‑‑> F v observation; 1095 patients with the same eligibility criteria were randomized to M ‑‑‑>F v CMF in B‑19.  At 8 yrs., there is a significant benefit in DFS (74% v 59%,  p < .001) for patients in B‑13 who received M ‑‑‑>F.  This DFS benefit was apparent in women < 49 years of age and in women > 50 years of age.  A survival advantage (89% v 80%, p = .03) was evident in the older patients.  At 5 yrs, an overall DFS advantage (82% v 73%; p <.001) was evident for CMF in B‑19.  This benefit was statistically significant for women < 49 years of age but was not statistically significant in the older women.

Significance: Both CMF and M ‑‑‑> F are effective adjuvant regimens for women with node‑negative, ER negative tumors.  CMF appears to be more effective however, especially in younger women, although it is somewhat more toxic as well.

	CALGB-8642
	A randomized comparison of single agent induction chemotherapy v.  standard chemotherapy for stage IV breast cancer 

(89)

	Summary:  Patients with previously untreated metastatic breast cancer were randomized to standard CAF versus one of 5 phase II agents followed by CAF.  There was no difference in overall response rate or survival between patients who received phase II agents initially compared to those receiving CAF initially.

Significance: This study supports the safety of limited use of a single phase II agent  prior to treatment with standard drugs for patients with metastatic breast cancer. The strategy of Aup-front@ evaluation of new agents may facilitate identification of new agents with activity in breast cancer.

	NSABP B-06
	A randomized clinical trial comparing total mastectomy with lumpectomy with or without irradiation in the treatment of breast cancer 

(90-92)

	Summary:  NSABP investigators conducted a randomized trial involving 1843 women with Stage I and II breast tumors less than or equal to 4 cm in size comparing total mastectomy, segmental mastectomy alone, or segmental mastectomy followed by breast irradiation. All patients had axillary dissections, and patients with positive nodes received chemotherapy.  Treatment by segmental mastectomy, with or without breast irradiation, resulted in disease-free, distant-disease-free, and overall survival at five years that was no worse than that after total breast removal.  92.3% of women treated with radiation remained free of breast tumor at five years, as compared with 72.1% of those receiving no radiation  (p< 0.001). Updated results with an average 12 years of follow-up continue to show that women electing lumpectomy and breast irradiation have a survival outcome that is equivalent to women undergoing mastectomy.  

Significance: These studies provided important data supporting  the use of lumpectomy in patients with Stage I or II breast cancer, and demonstrated that irradiation reduces the probability of local recurrence of tumor in patients treated with lumpectomy.

	SWOG-7827
	One versus 2 years of CMFVP adjuvant chemotherapy for operable breast cancer with positive axillary nodes 

(93)

	Summary:  SWOG investigators randomized 445 women with ER-negative node-positive breast cancer to either 1 or 2 years of adjuvant CMFVP.  There were no differences in either survival or disease-free survival rates between the two randomized treatment arms,  with a 5-year survival  rate of 57% observed for the 1-year arm and 62% for the 2-year arm. 

Significance: This study showed no evidence of benefit for prolonged combination chemotherapy compared to one year of treatment.  This principle has been confirmed in the meta-analysis of the Early Breast Cancer Trialists= Collaborative Group.

	NSABP B-16
	A 3 arm clinical trial comparing tamoxifen alone  with L-PAM, 5-FU, adriamycin and tamoxifen or with short, intensive Adria-cyclophosphamide and tamoxifen in node positive patients 50-59 y.o. with PR > 10 fmol regardless of ER or patients 60-70 y.o. regardless of receptor status.

(94)
	Summary:  NSABP investigators conducted a randomized clinical for women (> 50 years) with estrogen-receptor-positive,  hormone sensitive tumors.  1,124 eligible patients were randomized to one of three treatment groups: (1) tamoxifen alone, (2) Adriamycin , cyclophosphamide, and tamoxifen (ACT), or (3) melphalan (L-PAM), fluorouracil (5-FU), and tamoxifen (PFT).  Patients receiving ACT had  superior disease-free and overall survival compared to tamoxifen alone at 8 yrs of follow-up (DFS=57% vs. 45%, S=68% vs. 63%) (personal communication).  

Significance:  For women aged 50 or greater who are hormone sensitive, this trial demonstrated that a short course of AC chemotherapy given with tamoxifen results in superior disease-free and overall survival compared to tamoxifen alone.  The results of this trial are consistent with the latest update (September 1995) of the meta-analysis performed by the Early Breast Cancer Trialists= Collaborative Group.

	NSABP B-13
	A clinical trial to assess sequential MTX then 5-FU in patients with primary breast cancer and negative axillary nodes whose tumors are negative for estrogen receptors 

(95)

	Summary:  NSABP investigators randomized 679 patients with primary breast cancer (negative axillary nodes and estrogen-receptor-negative) to either observation or to postoperative sequential methotrexate and fluorouracil followed by leucovorin.  There was a significant prolongation of DFS among women who received adjuvant therapy as compared with those who did not (80% vs 71%,  p= 0.003).  The rates of both local and regional and distant metastases were decreased. No statistically significant survival advantage has yet appeared at this stage of follow-up (personal communication).  

Significance: This was one of the trials that resulted in the NCI issuing a clinical alert in 1989 about the positive role of chemotherapy for selected subsets of women with node-negative breast cancer.

	SWOG-7436
	Adjuvant CMFVP vs melphalan for operable breast cancer with positive axillary nodes: 10-year results 

(96)

	Summary:  SWOG investigators randomized 441 with operable breast cancer and histologically positive axillary nodes to receive either single-agent melphalan (5 mg/m2 orally every day for 5 days every 6 weeks for 2 years) or to receive combination chemotherapy with cyclophosphamide (60 mg/m2 orally everyday for 1 year); fluorouracil (300 mg/m2 iv weekly for 1 year); methotrexate (15 mg/m2 IV weekly for 1 year); vincristine (0.625 mg/m2 IV for 10 weeks); prednisone (30 mg/m2 orally days 1 to 14, 20 mg/m2 days 15 to 28, 10 mg/m2 days 29 to 42) (CMFVP).  Patients receiving CMFVP had superior DFS (48% vs 35%,  p= .002) and survival (56% vs 43%, p= .005) at 10 years compared to patients receiving single agent melphalan.  

Significance:  This study demonstrated that for patients with positive axillary nodes, one year of combination chemotherapy (CMFVP) produced significantly superior DFS and overall survival compared  to two years of single agent therapy with melphalan.

	NCCTG 77-32-51
	Randomized trial of bilateral oophorectomy vs. tamoxifen in premenopausal women with metastatic breast cancer 

(97)
	Summary:  NCCTG investigators conducted a randomized clinical trial to compare the efficacy of bilateral oophorectomy with that of tamoxifen at a dose of 10 mg twice daily in premenopausal women with metastatic breast cancer and to examine the efficacy of each as a crossover treatment. Initial treatment responses were seen in ten of 27 patients (37%) treated with oophorectomy and seven of 26 patients (27%) treated with tamoxifen. The difference was not statistically significant. Crossover responses were seen in five of 15 patients (33%) treated with oophorectomy, including three responses in ten prior tamoxifen nonresponders; and two of 18 patients (11%) treated with tamoxifen. Time to progression distributions were not significantly different during initial treatment, and no significant differences in survival were noted. 

Significance:  This trial provided evidence  that tamoxifen produced equivalent palliation and survival results compared to the surgical intervention.


	Clinical Trials Cooperative Groups


Accomplishments 1986-2001
	
	

	Protocol #

	Protocol Name (Reference)
	Summary and Significance

	Colorectal Cancertc \l1 "Colorectal Cancer
	
	

	The following sequence of studies has established in a stepwise progression the following conclusions: long term survival benefit of surgical adjuvant chemotherapy for colorectal cancer; probable therapeutic equivalence between shorter courses of adjuvant 5-FU+leucovorin and longer courses of 5-FU​+levamisole; no advantage to the triple combination of 5-FU+leucovorin+levamisole; and these results appear to apply to elderly as well as younger patients.  Extended follow-up of the original Intergroup 5-FU+levamisole trial (INT-0035) has confirmed a 41% reduction in risk of recurrence and 33% reduc​tion in risk of death, com​pared to surgery alone.  Whether 5-FU alone, which was not an arm of these studies, could have achieved results similar to the com​bination is doubtful, based on meta-an​alyses of prior trials.  

The economic and social impact of the availability of effective adjuvant therapies in colorectal cancer is substantial. For stage III colon cancer alone, there are about 25,000 cases diagnosed each year in this country, so that the results below translate to potentially 4000 additional lives saved.  As these results may apply in roughly equal proportion to stage II and to rectal cancer, the overall benefit is even greater.  Additionally, there is evidence from other trials that adjuvant therapy may be able to be tailored more precisely and more effectively for high risk and low risk subgroups of patients based on tumor expression of thymidylate synthase and/or molecular markers.  Since it has now been established that the addition of irinotecan to 5-FU+leucovorin enhances chemotherapy effect in advanced disease, this approach is now being tested as surgical adjuvant trials to further improve survival after surgery.
	
	

	INT-0035

NCCTG

ECOG

SWOG
	Intergroup Phase III Surgical Adjuvant Trial for Stage B2 and C Colon Cancer 

(98-100)

	Summary:  In this Intergroup collaboration, 1296 patients with resected colon cancer that either was locally invasive (Stage B2) or had regional nodal involvement (Stage C) were randomly assigned to observation or to treatment for one year with levamisole (50 mg orally three times/d for 3 days, repeated every 2 weeks for 1 year)  combined with fluorouracil (450 mg/m2 body surface area intravenously daily for 5 days and then, beginning at 28 days, weekly for 48 weeks). Patients with Stage C disease could also be randomly assigned to treatment with levamisole alone. After a median follow-up time of 3 years, patients with Stage C disease receiving therapy with levamisole plus fluorouracil had a 41% reduction in the risk of cancer recurrence (p < 0.0001)with an overall reduction in death rate of 33% (p approximately 0.006).  Treatment with levamisole alone had no detectable effect. With longer follow-up (median 6.5 years), the survival and disease-free survival advantage for the fluorouracil plus levamisole combination remained for patients with Stage III (Dukes= Stage C) lesions.  The results in the patients with Stage B2 disease were equivocal and too preliminary to allow firm conclusions.

Recently the groups published experience with surgery for curative intent in patients who were on the trial and developed a recurrence.  Of the 1,247 patients entered into INT-0035, 548 had developed a recurrence after a median follow-up time of 7 years.  Salvage surgery was attempted in 222 patients, and 109 patients had surgery for curative intent.  With a median follow-up time after curative intent surgery of over 5 years, the 5 year disease-free survival is 23% (4.5% of patients with recurrence ).  Curative outcomes were equally likely after surgery for either liver, lung, or local recurrence.  Patients with solitary lesions did best.

Significance: The early results (the 1990 report) served as the basis for the NIH Consensus Panel recommendation of 5-FU/levamisole as standard treatment in the US.  Continued follow-up has demonstrated that selected patients with recurrence can be cured again with surgery.

	INT-0089

ECOG

CALGB

SWOG

(First phase)
	A Controlled Trial of 5-FU and Low-Dose Leucovorin Given for 6 Months as Postoperative Adjuvant Therapy for Colon Cancer 

(101)

	Summary:  Intergroup investigators randomized 309 eligible patients with Stage III or high-risk Stage II colon cancer to either observation or to adjuvant chemotherapy with 5FU 425 mg/m2 + LV 20 mg/m2 iv days 1-5, with courses repeated at 4-5 wk intervals x 6 cycles.  Because it contained an untreated control arm, this trial was aborted in 1990 when 5-FU + levamisole results became available and established a new standard of practice in the US.  Despite the small sample size, a significant advantage for adjuvant chemotherapy was observed in terms of recurrence-free survival (74% vs 58% at 5 years, p=<0.005), and overall survival (74% vs. 63% at 5 years p=0.01).

Significance:  These data indicate that this regimen of 5FU + low-dose LV delays or prevents recurrence and confers a survival benefit in patients with high-risk colon cancer.  Similar results were also reported from a joint analysis of similar prematurely terminated Canadian, Italian and French trials (IMPACT study, Lancet 345:939-44, 1995)

	NCCTG 89-46-51
	A Controlled Phase III Evaluation of 5-FU with Levamisole and Leucovorin as Adjuvant Treatment for Resectable Colon Cancer

(102, 103)

	Summary:  NCCTG investigators enrolled 915 Dukes C and high-risk Dukes B2 patients in a trial of factorial design that examined two questions: whether the triplet combination of 5-FU + levamisole + leucovorin was superior to 5-FU + levamisole (Mayo/NCCTG Alow-dose@ schedule) alone; and whether 12 months of adjuvant therapy was superior to 6 months.  This trial has been analyzed and found that 1) A full year of chemotherapy was not better than 6 months of the same regimen; 2) If only 6 months of therapy are given, survival was significantly better for patients who received the triplet vs 5-FU + LEV; 3) The triplet regimen could not be demonstrated to be superior to 5-FU + LEV for 12 months.  However, in a pairwise comparison of all the arms (for which the trial was not intended to have adequate power), 6 months of 5-FU + levamisole may have been inferior to either 12 months of the same therapy, or 6-12 months of the triplet.

Significance: This trial supports the rough equivalence of adjuvant therapy with any of the 5-FU-based combinations.  However, it also suggests the possibility that, if 5-FU/levamisole is selected, 12 months of adjuvant therapy may be required, while for regimens that contain both 5-FU and leucovorin, 6 months appears to be adequate.

	INT-0089

ECOG

CALGB

SWOG

(Revised)
	A Prospectively Randomized Trial of Low Dose Leucovorin + 5-FU, High Dose Leucovorin + 5-FU, Levamisole + 5-FU, or Leucovorin + Levamisole + 5-FU Following Curative Resection in Selected Patients with Dukes B or C Colon Cancer

(104)

	Summary:  This trial was modified to eliminate the untreated control arm (INT-0089 - first phase, see above) after 5-FU/levamisole was demonstrated to be of benefit.  The goal then became to compare 5-FU/levamisole to two schedules of 5-FU/leucovorin {Mayo/NCCTG using low-dose (LD)  leucovorin and RPMI using high-dose (HD) leucovorin} , and to a triplet of 5-FU/leucovorin(LD)/levamisole.  Intergroup investigators enrolled 3759 patients and 4 of 5 of the planned analyses are mature.  Available data indicate that when 5-FU/leucovorin(LD) is given, there is no additional benefit from levamisole.  Comparisons  between 5-FU/levamisole and either the 5-FU/leucovorin(LD)  doublet or the 5-FU/leucovorin(LD)/levamisole triplet remain blinded.  Based on 4 year results, 6 months of adjuvant therapy with 5FU and LV appears to be at least as effective as the current standard 12 month 5FU/LEV adjuvant regimen.  An update is expected at the 1998 ASCO meeting.

Significance: The mature results of this trial will contribute to identifying equivalence or superiority of the 5-FU doublet regimens as adjuvant therapy for colon cancer.  However, the triplet regimen of 5-FU + leucovorin + levamisole does not appear to be superior to the doublet regimens.

	NSABP C-03
	A Clinical Trial to Compare Adjuvant Leucovorin and 5-FU with Adjuvant MeCCNU, Vincristine, and 5-FU (MOF) in Patients with Dukes B and C Carcinoma of the Colon  

(105)
	Summary:  NSABP investigators randomized 1,081 patients with Dukes' stage B and C colon cancer to receive either the MOF combination (lomustine, vincristine, and 5-FU), or 5-FU + high-dose leucovorin (RPMI schedule).  The 3-year DFS rate for patients receiving 5-FU + high-dose leucovorin was 73%, compared with 64% for patients receiving MOF (p = .0004). The corresponding percentage of patients surviving was 84% for those randomized to receive 5-FU + high-dose leucovorin and 77% for the MOF-treated cohort (p = .003). At 3 years of follow-up, patients treated with postoperative LV + 5-FU had a 30% reduction in the risk of developing a treatment failure and a 32% reduction in mortality risk compared with similar patients treated with MOF.

Significance: This study demonstrated a reduction in mortality for 5-FU + high-dose leucovorin compared to MOF, which had been shown to be superior to observation in the NSABP-C01 study.  This benefit appears to be in the same range as that of 5-FU + levamisole.

	NSABP C-04
	A Clinical Trial to Assess the Relative Efficacy of 5-FU + Leucovorin, 5-FU + Levamisole, and 5-FU + Leucovorin + Levamisole in Patients with Dukes B and C Carcinoma of the Colon

(106)
	Summary:  The goals of this study were similar to INT-0089 (revised), comparing 5-FU/levamisole with 5-FU/leucovorin (RPMI Ahigh-dose@ schedule only) with the 5-FU/leucovorin/levamisole triplet.  2151 patients, including all Dukes B and C stages, were entered by the NSABP.  With a median follow-up time of approximately 5 years, triplet therapy did not appear to yield superior survival or disease-free survival results in comparison with the 5-FU/leucovorin doublet.  

Significance: The mature results of this trial will contribute to identifying equivalence or superiority of the 5-FU doublet regimens as adjuvant therapy for colon cancer.  However, the triplet regimen of 5-FU + leucovorin + levamisole does not appear to be superior to the doublet regimen of 5-FU + leucovorin.

	Multiple NCCG, ECOG, NSABP trials
	Multiple NCCG, ECOG, NASBP trials

(107)
	Summary:  An intention-to-treat meta-analysis was performed using individual patient data from all available mature Phase III randomized trials comparing 5-FU+Leucovorin or 5-FU+levamisole to surgery alone in Dukes' B2 or C colon cancer. 3351 pts from 7 trials were included: 2 comparing 5-FU/LEV to control, 5 comparing 5-FU/LV to control. Pts were grouped into 4 age categories of equal size. Analyses were repeated using decade-based ranges (age < 50, 50-60, 60-70, >70) with the same conclusions. 

Overall, treatment showed a significant positive effect for both OS and DFS (p<0.0001 for each.  Although there is a trend toward a reduced benefit for the elderly, this was not statistically significant. Toxicity ( grade 3 varied significantly between 5-FU/LEV and 5-FU/LV.. However, in only one study were any of the toxicities significantly more common in the elderly, and this was only for leukopenia. 

Significance: At least among patients considered candidates for and enrolled in clinical trials, elderly patients benefit from 5-FU based adjuvant therapy without a significant increase in toxicity compared to their younger counterparts.

	NCCTG-86-74-51

NCCTG

SWOG

ECOG

RTOG

CALGB
	Phase III Protocol for Surgical Adjuvant Therapy of Rectal Carcinoma: A Controlled Evaluation of Protracted Infusion 5-FU as a Radiation Enhancer and 5-FU + Methyl-CCNU Chemotherapy  

(108)

	Summary:  Intergroup investigators randomized 660 patients with TNM stage II or III rectal cancer to receive either intermittent bolus injections or protracted venous infusions of fluorouracil during postoperative radiation to the pelvis. Patients also received systemic chemotherapy with semustine plus fluorouracil or with fluorouracil alone in a higher dose, administered before and after the pelvic irradiation.  Patients who received protracted infusion of 5-FU had a significantly superior 4-year RFS rate (63% vs 53%, p= 0.01)) and 4-year survival rate (70% vs 60%, p = 0.005).  There was no evidence of a beneficial effect for the addition of semustine to 5-FU compared to 5-FU alone.  

Significance:  Protracted infusion 5-FU was associated with a 28% reduction in mortality and improved distant disease control compared to bolus 5-FU, implying an effect other than radiation enhancement.  This result has served as the basis for current ongoing Intergroup adjuvant trials INT-0144 for rectal cancer and INT-0153 for colon cancer.

	INT-0114

CALGB

ECOG

NCCTG

RTOG

SWOG

NCIC
	Intergroup Rectal Adjuvant Protocol - A Phase III Study Testing Chemoradiation with 5-FU, 5-FU + Leucovorin, 5-FU + Levamisole, or 5-FU + Leucovorin + Levamisole

 (109)

	Summary:  This trial was similar in design to INT-0089 (revised) above, and explored in rectal cancer the addition of 5-FU doublets or the triplet combination before and after radiation therapy.  In all arms, 2 cycles of chemotherapy were administered prior to RT, then RT was given along with bolus 5-FU, then 2 additional cycles of chemotherapy.  The control arm was the standard bolus 5-FU bolus alone.  In the experimental arms the pre- and post-RT cycles were 5-FU/levamisole, 5-FU/leucovorin (Mayo/NCCTG schedule) and  5-FU/low-dose leucovorin/levamisole.  Intergroup investigators enrolled 1700 eligible patients.  There was a definite increase in the rate of grade 3-5 diarrhea on the triplet therapy arm (35% vs 19% with 5-FU bolus alone, p<.001).  There was also an increased number of treatment deaths on the triplet regimen.  The overall 3 year disease-free survival rate was 64% and the 3 year survival rate was 79%.  Follow-up is continuing, but, at the time of the analysis, there was no statistically significant difference in disease-free or overall survival between any of the 4 treatment arms, and the conditional probability of the triplet regimen having superior DFS to the bolus-5FU control regimen is < 10%. 

Significance: As in the colon adjuvant studies described above, the triplet regimen did not prove superior to doublets, and was associated with higher toxicity.  Whether or not either of the doublets will prove superior to bolus 5-FU will require longer follow-up to answer.  

	NSABP R-02
	A clinical trial to compare adjuvant methyl ccnu, vincrinstine, 5-FU (MOF)  with and without radiation to adjuvant leucovorin and 5-FU (LV-5_FU) with and without radiation in patients with Dukes’ B and C carcinoma of the rectum

(110)
	Summary: The conviction that postoperative radiotherapy and chemotherapy represent an acceptable standard of care for patients with Dukes' B (stage II) and Dukes' C (stage III) carcinoma of the rectum evolved in the absence of data from clinical trials designed to determine whether the addition of radiotherapy results in improved disease-free survival and overall survival. This study was carried out to address this issue. An additional aim was to determine whether leucovorin (LV)-modulated 5-fluorouracil (5-FU) is superior to the combination of 5-FU, semustine, and vincristine (MOF) in men  694 patients were enrolled from 9/87 through 12/92. They were randomly assigned to receive either postoperative adjuvant chemotherapy alone (n = 348) or chemotherapy with postoperative radiotherapy (n = 346). All female patients (n = 287) received 5-FU plus LV chemotherapy; male patients received either MOF (n = 207) or 5-FU plus LV (n = 200 : The average time on study for surviving patients is 93 months as of the timing of the report.   Postoperative radiotherapy resulted in no beneficial effect on DFS or OS, although it reduced the cumulative incidence of locoregional relapse from 13% to 8% at 5-year follow-up (P =.02). Male patients who received 5-FU plus LV demonstrated a statistically significant benefit in DFS at 5 years compared with those who received MOF (55% versus 47%; P =.009) but not in 5-year overall survival (65% versus 62%; P =.17). 

Significance: The addition of postoperative radiation therapy to chemotherapy in Dukes' B and C rectal cancer did not alter the subsequent incidence of distant disease, although there was a reduction in locoregional relapse when compared with chemotherapy alone.  This remains a somewhat controversial conclusion, however, and in any case there has recently been considerable research interest in the use of preoperative chemoradiation which of course was not a component of this trial.

	ECOG

SWOG 

(2 trials) 

MAOP

France

Jerusalem
	Efficacy of intravenous continuous infusion of fluorouracil compared with bolus administration in advanced colorectal cancer

(111)
	Summary: A meta-analysis of randomized clinical trials.  Individual data from 1219 patients in 6 trials was reviewed to assess benefit of CI vs bolus 5-FU regimens in terms of toxicity, tumor response, and survival.  The predicted cumulative dose of 5-FU was much higher in the 5-FU CI arm vs the bolus arm for all but one trial.  Tumor response rate was significantly better for CI than bolus (22 vs 14%); however, in the group of trials which used leucovorin, the difference between CI 5-FU + LV and bolus 5-FU + LV failed to reach statistical significance (but the statistical tests have low power because only 145 patients were included).  A small, but statistically significant survival advantage was observed for 5-FU CI (HR 0.88, 95% CI 0.78-0.99, p=0.04).  Grade 3-4 hematologic toxicities were significantly (31% vs 4%) more frequent in the 5-FU bolus group, while hand-foot syndrome was significantly more frequent in the CI group (34% vs 13%).

Significance: 5-FU CI is superior to 5-FU bolus, when not modulated by LV, although the magnitude of the benefit is small.  5-FU CI has less frequent severe hematologic toxicity and currently is being tested with LEV in an intergroup colon adjuvant trial vs 5-FU/LEV/LV (INT-0153).

	N9741

C89803

	A randomized phase III trial of combinations of oxaliplatin , 5-fluorouracil, and irinotecan as initial treatment of patients with advanced adenocarcinoma of the colon and rectum

New ref:

(112)

	Summary: Careful monitoring of the toxicity experience of patients enrolled in two Cooperative Group trials found a higher rate of early deaths with the bolus schedule of the IFL combination (irinotecan, bolus 5-FU and leucovorin) than had been appreciated in the industry-sponsored trials that established this combination as a standard chemotherapy regimen for advanced disease.  

Subsequent analysis has clarified that older regimens based on bolus 5-FU were probably equally risky, but the findings have clarified the level of risk and led to investigation of strategies to try to reduce toxicity while hopefully maintaining the same level of antitumor activity.

Significance:  At least until the outcomes of C89803 are known some years from now, it would appear that the bolus IFL regimen may not be appropriate for use in the adjuvant setting (in which some patients will have already been cured).  In patients with advanced colorectal cancers, Close clinical monitoring and early recognition of toxicities and toxicity syndromes, aggressive therapeutic intervention, and withholding therapy in the presence of unresolved drug-related toxicities is recommended for patients receiving IFL or other intensive chemotherapy regimens.  Alternative infusion schedules for the administration of IFL are also available.
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	Esophageal Cancertc \l1 "Esophageal Cancer
	
	

	INT-0113

RTOG 89-11

SWOG 9013

ECOG

CALGB
	Phase III prospective randomized comparison of combined modality therapy for squamous carcinoma of the esophagus: chemotherapy plus surgery vs. surgery alone for patients with local regional disease

(113) 
	Summary:  The study aimed to show whether or not combination chemotherapy, which had resulted in tumor down staging in phase II trials, was capable of improving survival compared with surgery alone.  467 patients with operable esophageal cancer were randomly assigned to receive either 3 cycles of cisplatin and fluorouracil prior to the planned operation (neoadjuvant therapy), or surgery alone.  Pre-operative chemotherapy was cisplatin 100 mg/m2 on days 1, 29, 58, plus 5-fluorouracil 1 gm/m2 as a 24h continuous infusion days 1-5 each cycle.  Patients with stable or responding disease and who had undergone potentially curative resection were to receive 2 additional cycles of chemotherapy with a reduced dose of cisplatin (75 mg/m2).  423 eligible patients were studied; 55% had adenocarcinoma.  65% of patients who received neoadjuvant therapy vs 66% of those randomized to surgery alone were resectable.  Median survival was 14.9 months for the neoadjuvant group vs. 16.1 months for those treated with surgery alone (p=0.53).  2 year survival was not different (35% vs. 37%).  Neoadjuvant chemotherapy did not increase operative morbidity or mortality.  There were no differences in survival between patients with squamous cell carcinoma and those with adenocarcinoma.  Weight loss was a predictor of poor outcome.  With the addition of chemotherapy there was no change in the rate of local or distant recurrence.  

Significance:  This study did not show benefit of adding preoperative chemotherapy to surgery.  A current intergroup trial is testing whether neoadjuvant chemoradiation followed by surgery will improve survival compared to surgery alone for this group of patients, and another Intergoup trial is evaluating radiation dose.

	RTOG 9211
	Phase I-II study of external beam radiation, brachytherapy and concurrent chemotherapy in localized cancer of the esophagus

(114)

	Summary: The study was a pilot to determine if the addition of brachytherapy to external beam RT plus chemotherapy was a) tolerable and b) more efficacious in potentially curable carcinoma of the esophagus.  Planned treatment was 50 Gy external beam radiation (25 fractions/5 weeks) followed 2 weeks later by esophageal brachytherapy (EB) {either high-dose rate (HDR) 5 Gy, weeks 8, 9, 10 for a total of 15 Gy, or low-dose rate (LDR) 20 Gy week 8}.  LDR was deleted due to poor accrual, and HDR dose was decreased to 10 Gy.  Chemotherapy (cisplatin 75 mg/m2 + +5-FU 1000 mg/m2 per day for 96-hour continuous infusion) was given weeks 1, 5, 8, and 11.  92% of 50 eligible patients had squamous cell carcinoma.  14% of patients starting EB had tracheoesophageal fistulas.  70% of patients completed external beam, EB and 2 or more courses of chemotherapy.  Estimated survival at 1 year was 48% which is not significantly different from that seen after external beam RT plus chemotherapy, without EB.

Significance: Brachytherapy has a high toxicity rate and to date shows no survival advantage over external beam RT plus chemotherapy in esophageal cancer.  Other means will need to be identified in order to improve local control.

	RTOG-85-01

RTOG

SWOG

NCCTG
	Phase III Prospective Trial for Localized Cancer of the Esophagus: Comparing Radiation as a Single Modality to the Combination of Radiation Therapy and Chemotherapy

(115, 116)

	Summary:  In this Intergroup trial, patients  with squamous-cell carcinoma or adenocarcinoma of the thoracic esophagus were randomized to either four courses of combined fluorouracil (1000 mg/m2 daily for four days) and cisplatin (75 mg/m2 on the first day) plus 5000 cGy of radiation therapy, or to 6400 cGy of radiation therapy alone. The trial was stopped after the accumulated results in 121 patients demonstrated a significant advantage for survival in the patients who received chemotherapy and radiation therapy.   The survival rates at 12, 24, and 36  months were 34% and 10%, and 0% respectively for patients receiving radiation therapy alone,  whereas they were 52%, 36%, and 30%  in the patients receiving combined therapy (P < 0.001). The patients who received combined treatment had fewer local (P < 0.02) and fewer distant (P < 0.01) recurrences.  Concurrent therapy with cisplatin and fluorouracil and radiation is superior to radiation therapy alone in patients with localized carcinoma of the esophagus, as measured by control of local tumors, distant metastases, and survival, but at the cost of increased side effects.  A follow-up report detailed results of combined modality therapy in an additional 73 patients.  With a minimum follow-up duration of 5 years, survival estimates in the non-randomized patients treated with CT + RT at 12, 24, and 36 months were 63, 35 and 26%, respectively.  Five year survival of the patients initially randomized to CT-RT was 27%.  The median survival duration was 14.1 months for all patients treated with CT-RT vs 9.3 months for RT alone.  Time to local or distant failure was longer for the combined modality group (P<0.002) and the number of local and distant failures was less for the combined modality group.  The rate of distant metastases at 2 years was higher in the non-randomized patients treated with CT + RT (37%) than in the originally randomized CT + RT group (21%).  However, the non-randomized group had a larger number of T3 cases, adenocarinomas, and N1 disease than the original group.

Significance:  This trial was a breakthrough in that it demonstrated an unequivocal survival advantage for combined modality therapy, specifically the addition of chemotherapy to radiation-based (non-surgical) approaches in this rarely curable cancer 5 year survival of 25-30% has been obtained, vs 0% in the RT alone group.  These conclusions have been confirmed by the results in the non-randomized patients treated with CT + RT.  Studies to optimize combined modality therapy have followed this lead.
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	GASTRIC CANCERtc \l1 "Gynecologic Cancers--Cervical
	
	

	INT-0116


	Phase III trial of combined modality adjuvant therapy in resectable gastric cancer

(117)
New ref:

(118)
	Summary: The cure rate for patients with resected gastric cancer is 5% - 40%. INT-0116 was designed to evaluate post-operative adjuvant therapy.   Patients who had undergone gastric resection with curative intent for stage TIb-T4 M0 adenocarcinoma of the stomach or gastroesophageal junction were randomized to postoperative follow up or chemoradiation. The treatment consisted of one cycle of 5-FU+LV in a daily x5 regimen followed by 4,500 cGy (180 cGy/day) given with 5-FU/LV on days 1 through 4, and on the last 3 days of radiation. One month after completion of radiation, two cycles of daily x5 5-FU/LV were given at monthly intervals. 

Between 1991 and 1998, 603 patients were enrolled.  Nodal metastases were present in 85%. There were no significant imbalances in prognostic variables.. OS and DFS analyses were based on intention to treat with a median of 5 years of follow-up.  The median OS was 27 months for observation and 36 months for treatment; the 3 year observed survival rates were 41% for observation and 50% for adjuvant treatment (hazard ratio for death was 1.35; 95 percent confidence interval, 1.09 to 1.66; P=0.005).

Significance: The results demonstrate a 52% improvement in relapse-free survival, and a 35% improvement in survival.  Postoperative chemoradiotherapy should be considered for all patients at high risk for recurrence of adenocarcinoma of the stomach or gastroesophageal junction who have undergone curative resection.  However, caution is warranted because, although the combined modality regimen in this program was tolerable, this depended on extremely fastidious radiation quality control, with adjustments frequently required to minimize serious toxicity.
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	Gynecologic Cancers—Cervicaltc \l1 "Gynecologic Cancers--Cervical
	
	

	GOG-85

   SWOG

RTOG-90-01

GOG-0120

INT-0107

   SWOG

   GOG

   RTOG

GOG-0123

	Concurrent chemoradiation for cervical cancer

(119-126)
	Summary: Screening for cervical cancer with Pap smears has drastically reduced the incidence of cervical cancer in the United States.  Nonetheless, approximately 14,000 cases of invasive cervical cancer are diagnosed each year in the United States.  In the developing world, cervical cancer is the second leading cause of cancer deaths among women.  Women with cervical cancer confined to the cervix may be treated with radiotherapy or surgery.  Those who are found to have more extensive disease in the pelvis at time of surgery are treated with radiation following the surgery.  Women who present with locally advanced disease, in whom the cancer has spread beyond the cervix to the pelvis, are generally treated with radiation alone.  Chemotherapy, primarily using the drug cisplatin, is used for women with recurrent cervical cancer or for those whose cancer has spread beyond the pelvis elsewhere in the body.  

Significance: In 1998, data from five different studies, all large randomized clinical trials, showed that women with cervical cancer who received both chemotherapy with cisplatin and radiation therapy, given at the same time, lived longer, with fewer disease recurrences, than those treated with radiation alone.  Based on these results, in February, 1999, the NCI issued a Clinical Announcement to physicians, which urged them to review the data from these five trials and consider using cisplatin-based chemotherapy at the same time as radiation therapy in treating women with cervical cancer.  The NCI also worked closely with the three NCI-sponsored Clinical Trials Cooperative Groups which conducted these trials to facilitate early publication of the results.  With the cooperation of the New England Journal of Medicine, the results from three of the trials were made available on the Internet in February, 1999 and published in that journal two months later.  With the cooperation of the Journal of Clinical Oncology, the results from a fourth trial received expedited publication in May, 1999.  



	GOG-26,-76,-127
	Master protocols for controlled studies in the treatment of advanced squamous cervical cancer

(127-130)
	Summary:  Between 1986 and 2001 the GOG completed 43 phase II studies in patients with squamous cervical cancer; NCCTG completed 3 studies, SWOG 2.  Examples of representative studies include the GOG evaluations of dibromodulcitol (128), ifosfamide (127), gallium nitrate (129), and paclitaxel (130).  Participation by the Cooperative Groups in drug development in cervix cancer is the best way to screen the large number of new agents which may have promise in this disease.

	GOG-49
	A surgical pathological study of stage I squamous carcinoma of the cervix

(131)
	Summary:  Thirty-three GOG institutions gathered surgical and pathological data on 645 patients with primary, previously untreated, histologically confirmed stage I cervical carcinoma undergoing pelvic and periaortic lymphadenectomy and radical hysterectomy.  The factors identified as independent risk factors for pelvic lymph node metastasis by multivariate analysis were capillary-lymphatic space involvement (P less than 0.0001), depth of invasion (P less than 0.0001), parametrial involvement (P = 0.0005), and age (P = 0.02).

Significance:  The factors identified in this study have been used to predict the chance of a patient having nodal metastasis and have been critical in determining which subsets of cervical patients might benefit from adjuvant therapy and would thus be candidates for subsequent trials.


	Clinical Trials Cooperative Groups


Accomplishments 1986-2001
	
	

	Protocol #
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	Summary and Significance

	Gynecologic Cancers—Endometrialtc \l1 "Gynecologic Cancers--Endometrial
	
	

	GOG-26,-86,-129
	Master protocols for controlled studies in the treatment of advanced endometrial cancer

(132-134)
	Summary:  Between 1986 and 2001 the GOG completed 23 phase II studies in patients with advanced or recurrent endometrial cancer, SWOG 9, and NCCTG 2.  Examples of representative studies include the GOG evaluations of ifosfamide (132), paclitaxel (134), and prolonged oral etoposide (133).  Participation by the Cooperative Groups in drug development for endometrial cancer is the best way to screen the large number of agents which may have promise in this disease.

	GOG-107
	Phase III trial of doxorubicin vs. doxorubicin plus cisplatin in patients with primary stage III, IV, and recurrent endometrial carcinoma

(135)
	Summary:  Between December 1988 and December 1992, GOG investigators randomized 297 patients (patients) with advanced or recurrent endometrial carcinoma and no prior chemotherapy to doxorubicin 60 mg/m2 with or without cisplatin 50 mg/m2 every 3 wk for 8 cycles.   The complete response (CR) rate was higher for the two-drug combination (22% vs 8%), as was the CR + PR rate (45% vs 27%) .

Significance:  This study demonstrated significantly increased response to the combination regimen, establishing the regimen as standard of care for patients with advanced disease, as well as an appropriate regimen for evaluation as adjuvant therapy following hysterectomy.

	GOG-33
	Clinical-pathologic study of stage I and II carcinoma of the endometrium

(136, 137)
	Summary:  The surgical pathologic features of 621 patients with Stage I carcinoma of the endometrium were studied by GOG investigators. All patients were treated with primary surgery consisting of total abdominal hysterectomy, bilateral salpingo-oophorectomy, selective pelvic and periaortic lymphadenectomy and peritoneal cytology. An appreciable number of patients with Stage I cancers have disease outside of the uterus (lymph node metastasis, adnexal disease, intraperitoneal spread and/or malignant cells in peritoneal washings). Multiple prognostic factors particularly grade and depth of invasion are related to extrauterine disease. 

Significance:  With the database created from this study,  it was possible to determine the risk of lymph node metastasis, recurrence, and survival associated with a variety of histopathologic factors, including tumor grade, depth of myometrial invasion, and histologic subtype.  In large part because of this study, staging of endometrial cancer was changed from clinical to surgical staging.  In addition, preoperative radiotherapy has been abandoned in favor of more selective adjuvant radiotherapy after hysterectomy.


	Clinical Trials Cooperative Groups


Accomplishments 1986-2001
	
	

	Protocol #

	Protocol Name (Reference)
	Summary and Significance

	Gynecologic Cancers—Ovariantc \l1 "Gynecologic Cancers--Ovarian
	
	

	GOG-26,-102, -126
	Master protocol for controlled trials in the treatment of ovarian cancer

(138-140)
	Summary:  Between 1986 and 2001 the GOG completed 42 phase II studies in  patients with ovarian cancer; SWOG completed 10 studies, ECOG 10, and NCCTG 2.  Examples of completed studies include the GOG evaluation of paclitaxel (138), ifosfamide (139), and intraperitoneal cisplatin and 5-fluorouracil (140).  Participation by the Cooperative Groups in drug development for ovarian cancer is the best way to screen the large number of new agents which have promise in this disease.

	GOG-111
	A phase III randomized study of cyclophosphamide and cisplatin vs Taxol and cisplatin in patients with suboptimal stage III and stage IV epithelial ovarian cancer

(141)
	Summary:  GOG investigators randomly assigned 410 women with advanced ovarian cancer and residual masses larger than 1 cm after initial surgery to receive cisplatin (75 mg/m2) with either cyclophosphamide (750 mg/m2) or paclitaxel (135 mg/m2 over 24 hours). Among 216 women with measurable disease, 73% in the cisplatin-paclitaxel group responded to therapy, as compared with 60% in the cisplatin-cyclophosphamide group (p = 0.01).  Progression-free survival was significantly longer (p < 0.001) in the cisplatin-paclitaxel group than in the cisplatin-cyclophosphamide group (median, 18 vs. 13 months). Survival was also significantly longer (p < 0.001) in the cisplatin-paclitaxel group (median, 38 vs. 24 months).

Significance: This study was the first phase III trial of paclitaxel in the primary treatment of patients with cancer. It demonstrated that incorporating paclitaxel into first-line therapy improves both the duration of progression-free survival and overall survival in women with incompletely resected stage III and stage IV ovarian cancer. 

	INT-0051

SWOG

ECOG

GOG
	Phase III study of intraperitoneal (IP) cisplatin (CDDP)/intravenous (IV) cyclophosphamide (CPA) vs IV CDDP/IV CPA in patients with optimal disease stage III ovarian cancer: A SWOG-GOG-ECOG Intergroup study

(142)
	Summary:  This Intergroup clinical trial was designed to determine if CDDP administered by the intraperitoneal (ip) route could improve the outcome in patients with optimal, previously untreated, stage III ovarian cancer.   539 eligible patients were randomized to receive either 6 courses of ip CDDP (100 mg/m2)/iv CPA (600 mg/m2) vs 6 courses of iv CDDP (100 mg/m2)/iv CPA (600 mg/m2) at 3-wk intervals.  Pathologically proven complete response in patients undergoing second-look surgery was documented in 31% in the iv arm and 40% in the ip arm (p=0.10). Patient survival on the ip arm (est median=49 mo, 95% CI: 43-55) was significantly longer (Cox two-sided p=0.03, adjusting for age, race, tumor type, tumor grade and stratification factors) than on the iv arm (est median=41 mo, 95% CI: 34-47). Clinical hearing loss and neutropenia were significantly more frequent and more severe in the iv treated patients.

Significance:  This was the first phase III trial of intraperitoneal chemotherapy in patients with ovarian cancer, and it demonstrated a survival advantage along with less clinical hearing loss and myelosuppression in patients with optimally debulked ovarian cancer who received intraperitoneal cisplatin compared to intravenous cisplatin.  The benefit provided by the intraperitoneal route will be further investigated in subsequent trials using paclitaxel. 

	GOG-72
	Natural history of ovarian tumors of low malignant potential

(143)
	Summary:  GOG investigators conducted a prospective study to determine the clinical course of patients with ovarian tumors of low malignant potential (LMP).   The study group consisted of 146 assessable patients with stage I serous LMP tumors, all of whom had the affected ovary (or ovaries) removed  and a complete staging operation performed.  While 123 patients had a total abdominal hysterectomy (TAH) and bilateral salpingo-oophorectomy (BSO), 21 retained the uterus and one normal-appearing ovary and fallopian tube. No adjuvant chemotherapy or radiation therapy was administered to any patients in the stage I study group.  At the time of publication, no patient with a stage I ovarian serous LMP tumor had developed recurrent disease (median follow-up time 42.4 months). 

Significance:  The low rate of progressive disease observed in this study demonstrated that these patients do not need adjuvant chemotherapy and that conservative surgery, preserving reproductive tissue, is adequate treatment for women of reproductive age.

	GOG-97
	Phase III randomized study of cyclophosphamide and cisplatin in patients with suboptimal stage III and IV ovarian carcinoma comparing intensive and non-intensive schedules

(144)
	Summary:  To evaluate the importance of chemotherapy dose-intensity for ovarian cancer, GOG investigators randomly assigned 485 women with advanced ovarian cancer to receive either standard therapy (cyclophosphamide 500 mg/m2 and cisplatin 50 mg/m2 intravenously every 3 weeks for eight courses) or intense therapy (cyclophosphamide 1,000 mg/m2 and cisplatin 100 mg/m2 intravenously every 3 weeks for four courses).  Clinical and pathologic response rates; response duration, and survival were similar in both groups of patients. Hematologic, gastrointestinal, febrile episodes, septic events, and renal toxicities were significantly more common and severe in the dose-intensive group. 

Significance: Although pre-clinical and clinical data based on historical comparisons suggested that increased dose-intensity might improve outcome for women with ovarian cancer, this study demonstrated that a doubling of the dose-intensity in the treatment of bulky ovarian epithelial cancers led to no discernible improvement in patient outcome and was associated with more severe toxicity.

	GOG-78
	Adjuvant etoposide, bleomycin, and cisplatin (BEP) therapy in totally resected germ cell tumors.

(145)
	Summary:  This single-arm study was performed to determine the effectiveness of postoperative adjuvant chemotherapy in patients with surgically resected ovarian germ cell tumors. 93 assessable patients were treated with three courses of cisplatin, etoposide, and bleomycin (BEP).  With follow-up for longer than 2 years in over 70% of patients, 89 are continuously free of germ cell cancer and should be given to all such patients. The development of acute leukemia as a complication of treatment is disturbing and mandates careful long-term follow-up, but is unusual and does not alter the risk-to-benefit ratio of treatment.

Significance:   This study demonstrated that 3 courses of BEP will nearly always prevent recurrence in well-staged patients with completely resected ovarian germ cell tumors, and established it as standard of care.

	GOG-47
	Phase III trial of adriamycin plus cyclophosphamide vs. adriamycin plus cyclophosphamide plus cisplatin in patients with advanced suboptimal ovarian carcinoma

(146)

	Summary:  GOG investigators compared long-term follow-up for 726 women with advanced ovarian carcinoma (suboptimal stage III and stage IV) who had received primary chemotherapy on two Gynecologic Oncology Group (GOG) protocols between 1976 and 1982. The first study compared melphalan alone versus melphalan plus hexamethylmelamine versus cyclophosphamide plus doxorubicin (CA). The second study evaluated the same CA regimen with or without cisplatin. Eligibility for the two studies was the same. In a multivariate analysis, cisplatin-based treatment, cell type other than clear cell or mucinous, good performance status, younger age, lower stage, clinically nonmeasurable disease, smaller residual tumor volume, and absence of ascites were favorable characteristics for overall survival (p < .05).

Significance:  This study established the important role of cisplatin in the primary treatment of women with advanced ovarian cancer. 

	GOG-7601, 

-7602
	Ovarian cancer study group protocol for early stage ovarian cancer

(147)
	Summary:  GOG investigators conducted two randomized trials for patients with localized ovarian cancer to evaluate whether adjuvant treatment can benefit such patients.  All patients underwent surgical resection plus comprehensive staging.  In the first trial, 81 patients with well-differentiated or moderately well differentiated cancers confined to the ovaries (Stages IAI and IBI) were assigned to receive either no chemotherapy or melphalan for up to 12 cycles. After a median follow-up of more than six years, there were no significant differences between the patients given no chemotherapy and those treated with melphalan with respect to either five-year disease-free survival (91% vs. 98%; p = 0.41) or overall survival (94% vs. 98% ; p = 0.43). In the second trial, 141 patients with poorly differentiated Stage I tumors or with cancer outside the ovaries but limited to the pelvis (Stage II) were randomly assigned to treatment with either melphalan (in the same regimen as above) or a single intraperitoneal dose of 32P (15 mCi) at the time of surgery. In this trial (median follow-up, greater than 6 years) the outcomes for the two treatment groups were similar with respect to five-year disease-free survival (80% in both groups) and overall survival (81% with melphalan vs. 78% with 32P; p = 0.48). 

Significance: The first of these studies defined a population (FIGO stage IAI and IBI, grades 1 and 2), who do not need adjuvant chemotherapy after primary surgery.  The second study identified effective adjuvant chemotherapy for patients with stage I, grade 3, and stage II disease.
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	Gynecologic Cancers—Vulvartc \l1 "Gynecologic Cancers--Vulvar
	
	

	GOG-101
	Preoperative chemoradiation for advanced vulvar cancer

(148)
	Summary: In this study, women with locally advanced stage III and IV vulvar cancer were initially treated with concurrent cisplatin / 5-fluorouracil and radiation therapy.  Subsequently, they underwent surgical excision of the primary tumor plus bilateral inguinal-femoral lymph node dissection.  In only three patients was it not possible to preserve urinary and/or gastrointestinal continence.  

Significance: This study demonstrates that combined, platinum-based chemoradiation for advanced squamous cell carcinoma of the vulva is feasible and can reduce the need for more radical surgery, thereby preserving normal function of the vagina, bladder, urethra, and/or rectum.  

	GOG-88


	Phase III study of radical vulvectomy and bilateral groin dissection vs. radical vulvectomy and bilateral groin radiation in patients with stages I-III vulvar carcinoma 

(149)

	Summary:  The objective of this study was to determine if groin radiation was superior to and less morbid than groin dissection.  GOG investigators randomized 58 patients with squamous carcinoma of the vulva and nonsuspicious (N0-1) inguinal nodes to receive either groin dissection or groin radiation, each in conjunction with radical vulvectomy.  The study was closed prematurely when interim monitoring revealed an excessive number of groin relapses on the groin radiation regimen. On the groin dissection regimen, there were 5/25 (20.0%) patients with positive groin nodes, and these patients received post-operative radiation. There were five groin relapses among the 27 (18.5%) patients on the groin radiation regimen and none on the groin dissection regimen. The groin dissection regimen had significantly better progression-free interval (p = 0.03) and survival (p = 0.04). 

Significance: This study demonstrated that radiation of the intact groins as prescribed by this protocol is significantly inferior to groin dissection in patients with squamous carcinoma of the vulva and N0-1 nodes.

	GOG-36
	Surgical-pathologic study of women with squamous cell carcinoma of the vulva 

(150, 151)
	Summary:  From 1977 to 1984 the GOG conducted a prospective clinical and surgical staging protocol of squamous cell carcinoma of the vulva (n = 637) and used this population to identify factors that predict groin node metastasis.  Independent predictors of positive groin nodes included (in order of importance): less tumor differentiation by GOG criteria (p < 0.0001), suspicious or fixed/-ulcerated nodes (p < 0.0001), presence of capillary-lymphatic involvement (p < 0.0001), older age (p = 0.0002), and greater tumor thickness (invasion) (P = 0.03). Lesion size and location were not independent predictors of positive groin nodes.  

Significance:  With this database, it has been possible to define a subset of patients (no capillary-like space invasion, non-midline and limited thickness) at such low risk for regional lymph node metastasis that lymph node dissection can be spared. In addition, this study provided support for less radical surgery, which can preserve body image and sexual function.
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	Head and Neck Cancertc \l1 "Head and Neck Cancer
	
	

	E1393
	Phase III comparison of high-dose paclitaxel + cisplatin + granulocyte colony stimulating factor versus low-dose paclitaxel + cisplatin in advanced head and neck cancer

New ref:

(152)
	Summary:  This study determined the dose response effects and activity of paclitaxel combined with cisplatin in patients with incurable squamous cancers of the head and neck.  Two hundred ten patients were randomized between the two treatments: paclitaxel, 200 mg/sqm (24-h infusion) + cisplatin 75 mg/sqm + G-CSF or paclitaxel 135 mg/sqm (24-h infusion) + cisplatin 75 mg/sqm every 3 weeks.  

Significance:  There were no significant response differences between the two arms (35% and 36%, respectively).  The estimated median survival was 7.3 months (95% confidence interval 6.0-8.6 months).  The one-year survival was 29% and event free survival was 4.0 months.  Toxicity was also similar between the two arms, with a grade 5 toxicity rate of 10.5%.  The toxicity rate was considered to be excessive, and neither regimen was recommended for further study in incurable squamous cancers of the head and neck.

	RTOG-91-11
	Phase III trial to preserve the larynx: induction chemotherapy and radiotherapy versus concomitant chemoradiotherapy versus radiotherapy alone

New ref:

(153)
	Summary: This intergroup trial extended the findings of the VA laryngeal study group in organ preservation therapy of laryngeal cancer.  From August 1992 to May 2000, 547 patients with stage III and IV resectable laryngeal cancer were randomized to 1) induction cisplatin 100 mg/sqm  + 5-FU 1000 mg/sqm/day x 120 h for 3 cycles, followed by RT in patients with at least a 50% reduction in cross sectional tumor area; 2) concurrent cisplatin 100 mg/sqm every 3 weeks with daily radiation to 70 Gy in 7 weeks at 2 Gy/fx; or 3) radiation at 2 Gy/fx daily for 7 weeks.  The endpoint was laryngectomy-free survival.  Of 497 analyzed patients, the 2 year LFS rates were 1) 58%, 2) 66% and 3) 52%.  There was no significant difference in LFS or overall survival comparing arms 2 or 3 to control arm 1, though time to laryngectomy was significantly longer comparing arm 2 to arm 1.  A secondary analysis revealed a significant difference in LFS and TTL comparing arm 2 to arm 3.  

Significance:  This study, combined with several other studies in different head and neck sites showed improved results with concomitant chemoradiation compared to radiation alone.

	RTOG-9703
	A Phase II randomized trial of concurrent radiation and chemotherapy for locally advanced squamous cell carcinomas of the head and neck

New ref:

(154)
	Summary:  In this study, 241 patients with stage III or IV, M0 squamous cancers of the oral cavity, oropharynx or hypopharynx were randomized to either 1) 70 Gy/7 weeks with cisplatin 10 mg/sqm and 5FU 400 mg/sqm daily during the last 10 days of radiation; 2) 70 Gy/13 weeks, given on alternate weeks with daily hydroxyurea 1 gm BID and 5 FU 800 mg/sqm (FHx), or 3) 70 Gy / 7 weeks with weekly cisplatin 20 mg/sqm and paclitaxel 30 mg/sqm.  In 227 evaluable patients, grade 4 toxicities were seen in 25% randomized to arm 1, in 32% randomized to arm 2 and in 29% randomized to arm 3. Estimated 1 and 2 year suvival rates were 72% and 60% for arm 1, 87% and 65% for arm 2 and 80% and 67% for arm 3.  

Significance:  Comparison to RTOG historical controls indicated that patients in all 3 arms had better survival than patients treated with radiation alone or radiation with cisplatin.  RTOG has selected arm 3 to move forward to future phase 3 trials.

	RTOG-9610
	Phase II study of reirradiation with concurrent hydroxyurea and 5FU in patients with recurrent squamous cell cancer of the head and neck

New ref:

(155)
	Summary:  Patients with local recurrence after radiation treatement for squamous cancers of the head and neck may derive benefit from reirradiation.  This study explored the toxicity and therapeutic impact of reirradiation with concurrent hydroxyurea and 5FU.  Treatment was 4 weekly cycles of 5 consecutive days of bid 1.5 Gy fractions with 2 gm of HU p.o. 2 h and 300 mg/sqm 5FU bolus 30 min prior to each second daily fx, each cycle separated by a week rest.  In 81 evaluable patients, grade >  3 toxicities included skin/mucosal toxicity in 27%, neutropenia in 19%. Grade 5 toxicity occurred in 5%.  Median survival is 8 months and the 2-year survival estimate is 41.7%.  Patients with a 2nd primary (18 of 81 patients) had 1 and 2 year survivals of 54.2% and 39.5%, compared to 38.4% and 10.2% for those with recurrence.  Patients recurring > 3 years after prior RT had 1 and 2 year survivals of 48.2% and 32.1%.  

Significance:  These results may be more favorable than treatment with chemotherapy alone in this group of patients, but a randomized trial will be needed to test this hypothesis.

	RTOG-9615
	Intra arterial cisplatin and radiation therapy for stage IV T4 squamous cell carcinoma of the head and neck

New ref:

(156)
	Summary: This 11-center trial tested the feasibility of this treatment in patients with T4 cancers of the oral cavity, oropharynx, hypopharynx and larynx.  Treatment consisted of 4 intraarterial cisplatin infusions (150 mg/sqm day 1, 8, 15, 22) with concurrent RT (70 Gy at 2 Gy/fx). Of 62 analyzable patients, 93% received at least 3 cisplatin infusions.  Eighty four percent completed at least 3 infusions and full dose RT.  The CR rate at the primary and lymph node sites were 86% and 89%.  The estimated 2 year locoregional control and overall survival are 62% and 58%.  Grade 3 and 4 toxicity was observed in 45% and 35% of patients, and was less as experience was gained in the institution.  

Significance:  This multiinstitutional trial had results similar to the single institution trial, and this therapy is being pursued to ascertain its place in the armamentarium for treatment of squamous head and neck cancers.

	ECOG-1394
	Phase II study of paclitaxel in salivary cancers

New ref:

(157)
	Summary: Salivary cancers are responsive to a few agents but usually transiently.  This trial assesses paclitaxel in patients with adenoid cystic, mucoepidermoid and adenocarcinoma of salivary glands.  Paclitaxel was given at 200 mg/sqm over 3 h every 21 days.  Major toxicity was granulocytopenia, which was grade 4 in 34% of patients.  Among 44 patients, 8 partial responses were seen; 3/12 (25%) in mucoepidermoid, 4/17 (24%) in adenocarcinoma and 0/14 in adenoid cystic carcinoma.  Median survival was 12.4, 13.8, and 25.1 months respectively.

Significance: This study suggests paclitaxel is not active in adenoid cystic carcinoma, but has good activity as a single agent in adenocarcinoma and mucoepidermoid carcinoma.

	ECOG-1395
	Phase III study comparing cisplatin and 5FU versus cisplatin and paclitaxel in metastatic/recurrent head and neck cancer

New ref:

(158)
	Summary:  This study, performed by ECOG and SWOG, compared the two treatment regimens in 194 patients.  Arm A was cisplatin 100 mg/sqm day 1 with 5FU 1 gm/sqm/d , days 1-4 q 21 days.  Arm B was cisplatin 75 mg/sqm over 3 h d 1 and taxol 175 mg/sqm day 1 q 21 days.  There was no significant difference in one year survival between the 2 arms: 41% vs 30%, respectively.  There was no significant difference in quality of life analysis between the two arms.  However, arm B had significantly less toxicity.  

Significance:  This is the first study to compare directly a taxane-platinum treatment and 5FU + platinum treatment.

	RTOG-9709
	A phase III study of concomitant oral pilocarpine to reduce hypo-salivation and mucositis associated with curative radiation therapy in head and neck cancer patients

New ref:

(159)
	Summary:  The primary objective of this study was to determine whether the concomitant use of pilocarpine, a salivary gland stimulating agent, could preserve salivary flow in patients receiving curative radiation therapy for head and  neck cancer that involves at least 50% of the volume of major salivary glands.  Of 244 analyzable patients randomized to either pilocarpine, 5 mg po qid or to placebo concomitant with radiation, and who had evaluation of salivary flow prior to, 3 months and 6 months after RT initiation, there was a statistically significant (p=0.049) preservation of salivary function observed at 6 months.  There was no difference in QOL at 3 months, and analysis for later timepoints is ongoing. 

Significance:  If the treatment results in an increased salivary flow that is perceived as improved quality of life in these patients, then this treatment can be recommended for patients receiving daily fractionated radiation alone as treatment for head and neck cancer.  However, further testing is required to ascertain the value of pilocarpine in patients receiving either altered fractionation radiation and/or concomitant chemoradiation treatment.   

	INT 0034

RTOG 6801

SWOG 8006

	Phase III study to determine the effect of combining chemotherapy with surgery and radiotherapy for resectable squamous cell carcinoma of the head and neck.

(160)
	Summary:  Updated data on all patients in randomized trials between 1965 and 1993 that included patients with carcinoma of oropharynx, larynx, oral cavity or hypopharynx was analyzed.  Trials were eligible if previously untreated patients with non-metastatic head and neck squamous cell carcinoma had been studied in one of the following comparisons:  1) effect of chemotherapy (locoregional treatment vs. locoregional treatment + chemotherapy); 2) chemotherapy timing (neoadjuvant chemotherapy + radiation vs. concomitant or alternating radiochemotherapy with the same drugs); 3) larynx preservation with neoadjuvant chemotherapy followed radiation vs. radical surgery followed by radiation. Published and non-published trials were included. Many cooperative group clinical trials were included in the analysis.  Overall survival was the main endpoint.  For trials evaluating locoregional treatment + chemotherapy, there was a significant benefit (p<0.0001) for overall survival in favor of chemotherapy with a 10% reduction in the hazard ratio of death, corresponding to an absolute survival benefit of 4% at 2 and 5 years.  In adjuvant trials, there was no significant effect of chemotherapy on survival.  In neoadjuvant trials, there was no significant effect of chemotherapy on surivival.  However, a significant benefit, different from other regimens, was seen for cisplatin + 5FU.  In concomitant trials, there was a significant benefit for chemotherapy, but the trials had significant heterogeneity.  On further analysis, the effect of multiagent chemotherapy was more beneficial than single agent chemotherapy (HR 0.69 vs 0.87). 

Significance:  The most important result was a small, statistically significant overall benefit in survival with chemotherapy.  A significant benefit was seen with concomitant chemotherapy, with an absolute survival benefit of 8% at 2 and 5 years.  The benefit within the concomitant group was observed in 14 heterogeneous trials containing only 11% of the patients, so this result remains uncertain.  Additional trials presently ongoing may confirm this result.  Given the small magnitude of the benefit for concomitant chemotherapy, the routine use of chemotherapy remains debatable and the use of chemotherapy should continue to be evaluated in clinical trials.  It will be important to evaluate morbidity, quality of life and cost benefit in future clinical trials.

	E1392
	A phase III comparison of standard radiation therapy versus RT plus concurrent cisplatin vs. split course RT plus cisplatin and 5-fluorouracil in patients with unresectable squamous cell head and neck cancer.

(161)
	Summary:  Patients with stage III or IV unresectable squamous head and neck cancer were randomized between arm A: single daily fractionated (SDF)RT (70 Gy at 2 Gy/day); Arm B: identical RT with concurrent DDP, 100 mg/sqm iv on days 1,22, 43; and Arm C: a split course of SDF RT and 3 cycles of concurrent chemotherapy, 30 Gy given with the first, and 30-40 Gy given with the 3rd cycle.  Chemotherapy was repeated every 4 weeks and consisted of DDP 75 mg/sqm on day 1, and 5FU 1000 mg/sqm/day as a continuous infusion, days 1-4.  Surgical resection was encouraged, if possible, after the 2nd chemotherapy cycle on arm C, and if necessary, as salvage therapy on all 3 treatment arms.  The study entered 295 of 369 planned accruals, due to declining accrual.  Grade 3 or worse toxicity occurred in 53% of Arm A vs 86% of arm B (p < 0.0001) and 77% of arm C (p < 0.001).  With a median followup of 25 months for living patients, the 2 and 3 year Kaplan-Meier projected survivals for Arm A are 30% and 20%, compared to 43% and 37% for arm B (p=0.016), and 40% and 29% for arm C (p=0.13).  There was no significant diffence between arms B and C. Median survivals were 12.6, 19.1, and 14 months for arms A, B, and C, respectively.  

Significance: This study showed that, for patients withlocally advanced, unresectable squamous cancer of the head and neck, chemotherapy can be given concomitantly with radiation without undue toxicity in the cooperative group setting,  the addition of concurrent high dose cisplatin to conventional radiation significantly improves survival, and the use of cisplatin + 5FU does not offset the loss of efficacy resulting from split-course RT.

	RTOG-90-03
	Phase III randomized study to compare twice daily  hyperfractionation, accelerated hyperfractionation  with a split and accelerated fractionation with concomitant boost to standard fractionation for squamous cell carcenomas of head and neck. 

(162, 163)
	Summary: Standard treatment for advanced, unresectable squamous cell carcinoma of the head and neck (SCCHN) has been radiation therapy.  Recently, some reports have suggested improved outcome with altered fractionation approaches.  This trial tested the efficacy of hyperfractionation (bid) and 2 types of accelerated fractionation individually against standard daily fractionation.  The primary endpoint was locoregional control.  Secondary endpoints were disease-free survival, and overall survival.  Acute and late toxicities of these approaches were also compared.  Between 1991 and 1997, 1113 patients with locally advanced SCCHN oral cavity, oropharynx, hypopharynx or supraglottic larynx  were entered, and randomized to receive 1) standard (SFX) 2Gy/fx/d to 70 Gy; 2) Hyperfractionation (HFX) 1.2 Gy/Fx bid to 81.6 Gy;  3) Accelerated fractionation (AFX-S) with split: 1.6 Gy/fx, bid to 67.2 Gy, with 2 week rest after 38.4 Gy; or 4) Accelerated fractionation with concomitant boost (AFX-C): 1.8 Gy/fx/d, to large field, + 1.5 Gy/fx/d to boost field given > 6 h after large field treatment the last 12 treatment days, for total dose 72 Gy.  Of 1073 analyzable patients, 28% were stage III and 68% were stage IV.    

Treatment-
no. pts 
LRC %
DSS %
DFS %
OS %
Grade > 3
Grade > 3

Acute

Late

Tox %

Tox %

SFX
268
46
54.6
31.7
46.1
35
27

HFX
263
54.4
59.9
37.6
54.5
55
28

AFX-S
274
47.5
53.9
33.2
46.2
51
28

AFX-C
268
54.5
58.8
39.3
50.9
59
37

Conclusion:  HFX and AFX-C showed improved 2 year local regional control and trend for improved OS compared to standard fractionation.  Acute toxicity was significantly increased, but tolerable.  Late toxicity was reversible.

In a companion trial, the RTOG attempted to confirm an exploratory study (Raybaud-Diogene et al, J  Clin Oncol 15: 1030-38, 1997) that defined overexpression of p53 and reduced expression of Ki-67 as adverse predictive factors for radiation treatment.  Of the 1113 patients entered into RTOG 90-03, p53 and Ki-67 were tested by immunohistochemistry in 503 patients with paraffin blocks.  Included in the multivariate model were primary site, N-stage, T-stage p53,(< 20%, > 20%), Ii-67 9< 40%, > 40%).  P53 correlated with overall survival, with the < 20% group having a survival advantage (RR 1.36), p+ 0.011).  However, the results did not confirm a relationship of p53 and Ki-67 with local regional control, or  radioresistance.

Significance: This large trial has defined altered fractionation radiation treatments which perform somewhat better than standard daily radiation when used alone for treatment of advanced SCCHN.  While toxicity is significantly greater, the trial provides a basis for addition of radiation sensitizers and chemotherapy to aggressive regimens aimed at organ preservation. 

The comparison of methodology reveals differences in patient population, disease stage, site, and methodology of the immunohistochemical tests (staining time, antibody).  These factors could account for the differences in the results.  Further study of predictive and prognostic factors should be undertaken.

	INT-0099

SWOG

ECOG

RTOG


	A study of radiotherapy with or without concurrent cisplatin in patients with nasopharyngeal cancer: Phase III

(164, 165)
	Summary:  Nasopharyngeal cancer is highly responsive to radiotherapy and chemotherapy.  Based on phase II data that suggested an improved outcome with combined treatment, this randomized phase III intergroup trial compared the effect on survival of concomitant cisplatin + radiotherapy followed by cisplatin + 5FU vs radiotherapy alone in patients with stages III/IV nasopharyngeal cancer.  During the first planned interim analysis in October, 1995, highly statistically significant differences between the two arms were found, which led to early closure of the trial based on the recommendation of the Data and Safety Monitoring Committee.  A total of 193 patients were analyzed, and 147 patients (69 on radiotherapy arm; 78 on the combined arm) were evaluated for survival.  The median follow-up was 2.7 years.  The median progression-free survival was 15 months on the radiotherapy arm and was not reached on the combined arm. The three-year progression-free survival is 24% for the radiotherapy arm vs 69% for the combined arm p<0.001).  The median survival time was 34 months for the radiotherapy group and not reached for the combined arm.  The 3 year survival rate was 47% for the radiotherapy arm and 78% for the combined arm (p=0.005).  The combined arm had significantly less local, regional and distant recurrence than radiotherapy alone.

Significance: This intergroup trial demonstrated that combined modality therapy is superior to standard radiotherapy alone in patients with nasopharyngeal cancer (stages III/IV), both in terms of progression-free and overall survival.

	RTOG-8527
	A randomized phase III trial comparing radiotherapy + Etanidazole with radiotherapy alone for locally advanced head and neck carcinomas

(166, 167)
	Summary:  Radiation effectiveness is thought to be impaired by hypoxic cells, and RTOG investigators reasoned that improved efficacy would result if a hypoxic cell sensitizer (etanidazole) was combined with conventional radiotherapy (RT).  From 1988 to 1991, 521 patients who had Stage III or IV head and neck carcinomas were randomized to receive conventional RT alone (66 Gy in 33 fractions to 74 Gy in 37 fractions, 5 fractions per week) or RT+ etanidazole (2.0 g/m2 thrice weekly for 17 doses).  The 2-year actuarial local-regional control rate (LCR) was 40% for the RT-alone arm and 40% for the RT+ etanidazole arm. Two-year actuarial survival was 41% for the RT-alone arm and 43% for the RT+ etanidazole arm (p = 0.65).   Subset analyses suggested that RT+ etanidazole was more advantageous in N0-1 patients, with a 2-year LCR of 55% for RT+ etanidazole vs. 37% for RT only (p = 0.03).  An exploratory analysis indicated that low hemoglubin levels may be associated with poorer survival and higher local-regional recurrence rate.  

Significance: In spite of a promising pre-clinical rationale, the results showed that adding etanidazole to conventional RT produced no global benefit for patients who had advanced head and neck carcinomas. There was a suggested benefit for patients who had N0-1 disease, but this needs to be confirmed by a subsequent study.  The analysis of the effect of anemia on outcome suggests that hemoglutin level may need to be a stratification factor in future trials, and formed the bases for a randomized trial testing the efficacy of methods for increasing hemoglobin in anemic patients with SCCHN.  

	INT-0099

SWOG

ECOG

RTOG


	A study of radiotherapy with or without concurrent cisplatin in patients with nasopharyngeal cancer: Phase III

(164) * presented at the ASCO plenary session, 1996.

(165)
	Summary:  Nasopharyngeal cancer is highly responsive to radiotherapy and chemotherapy.  Based on phase II data that suggested an improved outcome with combined treatment, this randomized phase III intergroup trial compared the effect on survival of concomitant cisplatin + radiotherapy followed by cisplatin + 5FU vs radiotherapy alone in patients with stages III/IV nasopharyngeal cancer.  During the first planned interim analysis in October, 1995, highly statistically significant differences between the two arms were found, which led to early closure of the trial based on the recommendation of the Data and Safety Monitoring Committee.  A total of 193 patients were analyzed, and 147 patients (69 on radiotherapy arm; 78 on the combined arm) were evaluated for survival.  The median follow-up was 2.7 years. The median progression-free survival was 15 months on the radiotherapy arm and was not reached on the combined arm. The three-year progression-free survival is 24% for the radiotherapy arm vs 69% for the combined arm p<0.001). The median survival time was 34 months for the radiotherapy group and not reached for the combined arm.  The 3 year survival rate was 47% for the radiotherapy arm and 78% for the combined arm (p=0.005).  The combined arm had significantly less local, regional and distant recurrence than radiotherapy alone.

Significance: This intergroup trial demonstrated that combined modality therapy is superior to standard radiotherapy alone in patients with nasopharyngeal cancer (stages III/IV), both in terms of progression-free and overall survival.

	RTOG 88-24
	Radiation plus cisplatin as adjuvant therapy for advanced, resectable squamous cell carcinoma of head and neck

(168)
	Summary: Patients who had Stage IV tumors and/or involved surgical margins received 60 Gy (2 Gy/fx) over 6 weeks + 100 mg/m2 cisplatin on radiotherapy days 1, 23, and 43.  Of 51 evaluable patients, 84% had lesions of  T3, 84% had Stage IV disease, and 53% had involved margins.  At 3 years, 48% of patients are alive (actuarial analysis), 81% have local control, and 57% are free of distant metastases.  These results compare favorably with historical data on postoperative adjuvant radiation alone.  Life-threatening toxicity occurred in 12% of patients.

Significance: This trial shows promising results for concurrent RT + cisplatin after surgery.  It builds on results of RTOG-7303 and -8503 and forms the basis for the current RTOG-9501, randomizing high-risk patients to adjuvant RT alone vs concomitant RT + cisplatin.

	RTOG-7303
	Combined radiation therapy and surgery in the management of advanced head and neck cancer

(169)

	Summary:  In May 1973, the Radiation Therapy Oncology Group (RTOG) began a Phase III study of preoperative radiation therapy (50.0 Gy) versus postoperative radiation therapy (60.0 Gy) for supraglottic larynx and hypopharynx primaries. For the 277 evaluable patients, loco-regional control was significantly better for patients receiving postoperative radiation therapy (p = 0.04), but absolute survival was not affected (p = 0.15) (duration of follow-up 9-15 years).  After 2 years, distant metastases and second primaries became the predominant failure pattern, especially in postoperative radiation therapy patients. This shift in the late failure pattern along with the increased number of unrelated deaths negated any advantage in absolute survival for postoperative radiation therapy patients.

Significance: This study demonstrated benefit for postoperative radiation therapy, but also indicated that additional therapeutic intervention beyond surgery and postoperative irradiation would be required to impact significantly upon survival because of the incidence of distant metastases and second primaries.

	RTOG-8117
	Concurrent cisplatin and radiotherapy for locally advanced nasopharyngeal carcinomas

(170)

	Summary:  Because of the unsatisfactory outcome obtained with  radiotherapy alone for patients with locally advanced nasopharyngeal cancer, RTOG investigators evaluated concurrent chemotherapy and radiotherapy in a pilot study.  27 patients (26 stage IV) were treated with concurrent standard radiotherapy and cisplatin (100 mg/m2  on day 1 and every 3 weeks for three courses). In 24 (89%) patients, complete response was achieved. When compared with a historical control of 78 patients treated with radiotherapy alone, the DFS and overall survival were 49% and 63% respectively, at 3 years for the chemotherapy  group, compared to 30% and 38%, respectively, for the historical control group.  

Significance: This pilot experience formed the basis for the randomized phase III trial INT-0099, which subsequently defined the survival advantage of combined modality therapy. 

	SWOG-8006
	Preoperative chemotherapy in advanced resectable head and neck cancer

(171)
	Summary:  In 1980, SWOG investigators initiated a randomized phase III trial to evaluate whether induction chemotherapy improved survival in patients with advanced stage resectable squamous cell carcinoma of the head and neck. From a group of 158 eligible patients, 76 were randomized to conventional treatment (surgery and postoperative radiotherapy), and 82 were assigned to experimental treatment (induction chemotherapy, surgery, postoperative radiotherapy). Median follow-up for living patients was approximately 5 years.  Overall chemotherapy response was 0.70 (0.19 CR, 0.51 PR). The median survival time for conventional treatment was longer than the time for patients receiving preoperative chemotherapy, although the survival time differences were not statistically significant. 

Significance:  This study demonstrated no benefit in survival using preoperative chemotherapy for advanced stage, resectable head and neck squamous cell carcinoma.  Induction chemotherapy approaches are now primarily reserved for the organ preservation setting in patients with potentially resectable disease in whom surgery would confer significant morbidity.

	RTOG-7713
	Adjuvant chemotherapy for advanced head and neck squamous carcinoma

(172)
	Summary:  To determine the efficacy of adjuvant chemotherapy in patients with advanced head and neck squamous cell cancer, the NCI initiated a multi-institutional prospective randomized trial termed the Head and Neck Contracts Program.  Between 1978 and 1982, 462 patients with resectable cancer were randomly assigned to one of three treatment options: induction chemotherapy consisting of a single course of cisplatin and bleomycin followed by standard therapy (surgery and postoperative radiotherapy); induction chemotherapy and standard therapy followed by maintenance chemotherapy which consisted of six cycles of monthly cisplatin; or standard therapy alone. Induction therapy resulted in an overall complete response of 3% and a partial response in 34% of patients.  With a median follow-up of 61 months, overall survival and disease-free survival were not markedly different among the three groups (p = 0.86 and p = 0.16, respectively). The incidence of distant relapse was reduced in the maintenance group compared to standard or induction groups (p = 0.025 and P = 0.021, respectively) and time to first distant relapse was prolonged (p = 0.032 and p = 0.022, respectively).

Significance:   The results confirmed the feasibility of administering chemotherapy prior to standard therapy but failed to demonstrate a significant impact on clinical outcome.  The suggestion that distant relapse rates may be reduced with the addition of maintenance chemotherapy supported the need to test adjuvant approaches.


	Clinical Trials Cooperative Groups


Accomplishments 1986-2001

	Protocol #

	Protocol Name (Reference)
	Summary and Significance

	Lung Cancer--Non-Small Celltc \l1 "Lung Cancer--Non-Small Cell

	RTOG-94-10
	A three-arm phase III study of concomitant versus sequential chemotherapy and thoracic radiotherapy for patients with locally advanced inoperable non-small cell lung cancer

(173)
	Summary:  This three-arm randomized phase III trial was designed to test whether chemotherapy given concurrently with radiation is superior to chemotherapy followed by radiation in patients with locally advanced (surgically unresectable) non-small cell lung cancer.  Six hundred eleven patients were randomized to receive cisplatin and vinblastine given either prior to radiation or concurrently with 60 Gy thoracic radiation or oral etoposide and cisplatin given concurrently with twice-daily thoracic radiation.  With a minimum follow-up time of 15 months, the median survival time for the sequential group is 14.6 months, the concurrent group is 17.0 months (p=0.08) and the twice-daily group is 15.6 months.  The incidence of late toxicity rates was similar between the three groups.

Significance:  This study suggests that concurrent chemoradiotherapy is superior to the same therapy given sequentially.  Final conclusions await mature results with longer follow-up, however this has implications not only for patients with locally advanced NSCLC but for the design of future clinical trials investigating new therapeutic agents given in conjunction with radiation therapy.

	ECOG-5592
	Phase III trial comparing etoposide/ cisplatin versus taxol/cisplatin/g-CSF versus taxol/cisplatin in advanced non-small cell lung cancer

(174)
	Summary:  This is an analysis of the effect of age on toxicity and survival from ECOG trial E5592, a three-armed randomized phase III trial of 574 patients comparing cisplatin plus etoposide to cisplatin plus two dose levels of paclitaxel in patients with metastatic non-small cell lung cancer.  Eighty-six of the patients were age 70 or greater.  While the incidence of leukopenia and neuropsychiatric toxicity was higher in the elderly patients, all of the other evaluated toxicities were similar.  The response rates and median survival times were identical in patients < 70 and > 70 years of age (21.5%, 9.0 months and 23.3%, 8.5 months respectively).

Significance:  Elderly patients with non-small cell lung cancer are often thought not to be candidates for aggressive chemotherapy because of the perception that they have significantly worse toxicity and inferior survival.  This analysis demonstrates that response, toxicity, and survival are similar in young and elderly patients with good performance status.  Advanced age alone should not preclude patients from receiving appropriate therapy for NSCLC, nor preclude them from participating in clinical trials.

	ECOG-1594
	A randomized phase III trial in metastatic nonsmall cell lung cancer

(175)
	Summary:  Previous randomized trials have demonstrated that several chemotherapy combinations were superior to single agent cisplatin for patients with metastatic non-small cell lung cancer.  The purpose of this 4-arm randomized phase III trial was to determine whether any of these combinations were superior in terms of response rate or survival.  One thousand two hundred and seven patients were randomized to receive combination chemotherapy with cisplatin/paclitaxel, cisplatin/gemcitabine, cisplatin/docetaxel, or carboplatin/paclitaxel.  While there were differences in toxicity seen between the regimens, there was no difference in median survival times (7.8 months, 8.1 months, 7.4 months and 8.2 months respectively).  There was also no significant difference between the 4 arms in the percentage of patients surviving at 1 year.

Significance:  While chemotherapy offers a modest survival advantage in patients with metastatic non-small cell lung cancer, there is no difference in survival between the four commonly used regimens.  Therefore, treatment decisions should be individualized, and based on cost, toxicity, convenience and patient preference.  Clinical trials with new agents should build on these combinations and be designed to take into consideration potential synergy and overlapping toxicities.

	INT-0115

ECOG

RTOG

NCCTG

CALGB

SWOG

	Postoperative adjuvant therapy in patients with completely resected stages II and IIIa non-small cell lung cancer

(176)
	Summary:  This randomized phase III trial was designed to determine whether concomitant chemoradiotherapy (CRT) is superior to radiotherapy (RT) alone in patients with completely resected non-small cell lung cancer.  Four hundred eighty eight patients who had undergone surgical resection of their primary tumor (with mediastinal lymph node dissection) were stratified by weight loss, histology, nodal biopsy technique and stage and randomized to receive either radiotherapy alone (50.4 Gy in 28 daily 1.8 Gy fractions) or radiotherapy with concurrent cisplatin (60 mg/m2 day 1) and etoposide (120 mg/m2 days 1-3).  There was no difference in median survival between the RT arm (41.1 months) and the CRT arm (38.6 months, p=0.99).   Likewise, analysis of the stratified subgroups showed no statistically significant survival advantage for either treatment arm.

Significance:  This trial demonstrates that combining adjuvant cisplatin and etoposide with postoperative radiotherapy does not benefit patients with operable non-small cell lung cancer.  Current studies are evaluating the potential benefit of neoadjuvant chemotherapy, however currently there is no data to support the use of chemotherapy in resectable patients.

	SWOG-9308

	Randomized phase III trial of cisplatin + vinorelbine vs cisplatin in patients with stage IIIB or IV non-small cell lung cancer (NSCLC)

(177)
	Summary:  In this randomized trial, 432 patients were accrued, and there was a significant difference in median survival (six vs eight months, p=0.0018) for the combination arm; one year survival was 20% for cisplatin vs 36% for the combination.  The combination has now become a standard regimen in the treatment of this disease.  SWOG is currently conducting a trial with this new Astandard@ vs the new Astandard@ identified by the ECOG 5592 trial of platinum + paclitaxel.  The cisplatin + navelbine regimen is currently being evaluated in an ongoing trial compared to observation alone in completely resected patients with stage I/II NSCLC.

Significance:  Chemotherapy has led to modest survival advantages over supportive care alone in patients with metastatic NSCLC, but newer, active agents, are needed in this disease setting.  Vinorelbine represents one of the newer agents, and had promising response and survival results in earlier phase trials.

	RTOG 92-04
	Randomized study of chemotherapy/ radiation therapy combinations for favorable patients with locally advanced inoperable non-small cell lung cancer

(178)
	Summary: This randomized Phase II prospective trial studied toxicities associated with induction chemotherapy (vinblastine 5 mg/m2/week, weeks 1-5, cisplatin 100 mg/m2 days 1 and 29, and 75 mg/m2 days 50, 71, and 92) followed on day 50 by daily RT to 63 Gy (34 fx in 7 weeks) vs concomitant chemotherapy (cisplatin 50 mg/m2 days 1 and 8, oral VP-16 50 mg bid first ten days - chemotherapy is repeated beginning on day 29) + daily RT, as above.  162 patients were evaluated in this phase II trial.  Arm I had significantly more hematologic (62% vs 33%) toxicity, but early and late severe esophageal toxicity was significantly greater on arm II.  Local progression at 1 year was 32% in arm I vs 20% in arm II, but overall progression-free survival rates were not different.

Significance: Induction chemotherapy + concurrent cisplatin + RT had more acute toxicity but no significant differences in survival.  A 3-arm randomized phase II study is underway in RTOG comparing sequential vs concurrent chemotherapy + RT.

	RTOG-8808
	Phase III study of radiation therapy alone or in combination with chemotherapy for patients with non-small cell lung cancer

(179, 180)

	Summary:  458 eligible patients with surgically unresectable stage II, IIIA, or IIIB non-small-cell lung cancer were randomized to standard radiotherapy versus induction chemotherapy followed by standard radiotherapy vs twice-daily radiotherapy.  Standard radiation therapy was 60 Gy of radiation therapy delivered at 2 Gy per fraction, 5 days a week, over a 6-week period; induction chemotherapy consisted of cisplatin (100 mg/m2) on days 1 and 29 and 5 mg/m2 vinblastine per week for 5 consecutive weeks beginning on day 1 with cisplatin and was followed by standard radiation therapy starting on day 50. Hyperfractionated radiation therapy consisted of  69.6 Gy delivered at 1.2 Gy per fraction twice daily. One-year survival (%) and median survival (months) were as follows:  standard radiotherapy 46%, 11.4 months; induction chemotherapy followed by radiotherapy 60%, 13.6 months; hyper fractionated radiotherapy 51%, 12.3 months.  The toxicity from, and the compliance with, the protocol were acceptable.  Patterns of first failure showed less distant metastases (DM) (other than brain) for chemotherapy + RT compared to the RT alone arms (p=0.04).  For squamous carcinoma, DM (other than brain) rates were 43%, 16%, and 38% for standard RT, chemotherapy + RT, and hyperfractionated RT, respectively (p=0.0015), but survival rates were similar among the 3 arms.  Among patients with non-squamous cell carcinoma, failure patterns did not differ by treatment group, but survival was significantly better for those treated with induction chemotherapy.  Local failure rates were not different.

Significance:  Patients with regionally advanced, surgically unresectable NSCLC have a poor prognosis, and the standard therapy had been external beam irradiation to the primary tumor and regional lymphatics.  The results from this trial with induction chemotherapy and radiotherapy confirmed an earlier but smaller randomized phase III trial (median survival improved from 9.6 to 13.7 months, and the 3 yr % survival improved from 10% to 24%).  Longer term follow-up is awaited, but in view of the survival benefits and the acceptable toxicity, the standard of care for this patient population now includes a combination of radiotherapy and chemotherapy.

	ECOG-5592
	A randomized phase III trial comparing etoposide + cisplatin vs paclitaxel + cisplatin + G-CSF vs paclitaxel + cisplatin in advanced NSCLC

(181-183)

	Summary:  Single agent paclitaxel response rates >20% and 1-year survival of 40% in phase II trials formed the basis for this prospective randomized study in 536 patients with advanced stage IIIB/IV  NSCLC entered between 1993 and 1994.  The treatment regimens consisted of etoposide + cisplatin (EC) vs standard dose paclitaxel + cisplatin  (TC) vs high-dose paciltaxel + cisplatin + G-CSF (TCG).  Response rates (RR), median survival times (MST) and one year survival rates (YSR) are:

REGIMEN
RR(%)

MST (Months)
1-YSR (%) 
EC

12.0

7.69

31.6

TC

26.

9.56

36.9

TCG

31

9.99

39.1

The responses for both of the paclitaxel arms are significantly higher than conventional chemotherapy ( p= <.001) and there is a modest survival benefit (p=.053).  

Significance: The modest survival advantage seen in the metastatic setting with acceptable toxicity provided a new Astandard@ for treatment of this disease, and has implications on the choice of therapies for earlier stages of disease.  This combination is now being tested in the metastatic setting with other newer, promising, combination regimens. Combined modality trials are already in progress with either surgery or radiotherapy.

	LCSG-821
	A randomized trial of lobectomy vs limited resection  for T1N0 NSCLC

(184)

	Summary:  In order to investigate lesser resection within the community as definitive management for T1N0 lung cancers,  276 patients were randomized between 1982 and 1988 to receive either limited resection or to receive lobectomy.  The final report shows that in patients having limited resection, there was an observed 75% increase in recurrence rates (p=.02) attributable to an observed tripling of the local recurrence rate (p=.008), an observed 30% increase in overall death rate (p=.08), and an observed 50% increase in death with cancer rate (p=.09) compared to patients having lobectomy (p=.01). 

Significance: This study demonstrated that limited pulmonary resection did not confer improved perioperative morbidity, mortality, or late postoperative pulmonary function when compared with lobectomy.  Because of the higher death rate and locoregional recurrence associated with limited resection, lobectomy still must be considered the surgical procedure of choice for patients with peripheral T1N0 NSCLC.

	LCSG-771
	A placebo-controlled randomized double-blind study of adjuvant intrapleural BCG in patients with resected T1N0, T1N1, or T2N0 NSCLC.

(185, 186)

	Summary:  In this randomized double-blind comparison of postoperative adjuvant intrapleural bacillus Calmette-Guerin (BCG) against saline solution placebo control, 473 patients with resected T1N0, T1N1, or T2N0 non-small cell lung cancer  were randomized from August 30, 1977, through October 20, 1980, with follow-up ending on January 1, 1990. There was no evidence of improved survival or time to recurrence among patients given BCG.

Significance: The lack of  improved survival or time to recurrence among patients given BCG was in contrast to earlier promising findings.  False-positive results due to chance are not uncommon in small preliminary studies, indicating the need for larger confirmatory trials such as LCSG Protocol 771 to reliably define the benefit of new therapies.

	LCSG-773
	A randomized trial of postoperative mediastinal radiation for completely resected stage II and stage III epidermoid cancer of the lung

(187, 188)
	Summary:  Between 1978 and 1985, 230 patients with resected stage II/III squamous cell NSCLC were randomized to post-operative adjuvant radiotherapy or to no adjuvant therapy.   The mean time from randomization to analysis was 3.5 years.  Radiotherapy produced a striking and significant reduction in recurrences to the ipsilateral lung and mediastinum, but survival was not improved. 

Significance: Although significant locoregional control was achieved by the use of adjuvant radiotherapy, the trial pointed out the need for systemic approaches to combat the significant occurrence of distant metastases. 

	LCSG-772
	A randomized trial of CAP chemotherapy vs intrapleural BCG + levamisole as surgical adjuvant therapy for stage II and stage III adenocarcinoma and large cell undifferentiated carcinoma

(189)

	Summary:  In 1977, a prospective trial was begun in patients with completely resected stage II/III NSCLC, with randomization to  postoperative combined chemotherapy with cyclophosphamide, doxorubicin, and cisplatin (CAP) chemotherapy or to postoperative intrapleural bacillus Calmette-Guerin (BCG) and levamisole immunotherapy. CAP vs postoperative intrapleural BCG + levamisole.  As of 1988, 141 patients were randomized, with a mean time since randomization of 7.5 yrs and a mean observation period of 2.4 yrs.  DFS was significantly prolonged in the group receiving chemotherapy.  It was argued that there was no evidence of a deleterious effect of the immunotherapy. 

Significance:  This study indicated that postoperative CAP chemotherapy is effective in prolonging disease-free survival in this patient population, although questions arose as to whether the control arm was adequate.

	NCCTG 89-24-51
	A randomized phase III trial of hydrazine sulfate vs placebo in patients with advanced NSCLC receiving cisplatin + VP-16

(190)
	Summary:  NCCTG investigators randomized 237 patients with advanced non-small-cell lung cancer to receive conventional chemotherapy (cisplatin plus etoposide) with either hydrazine sulfate or a placebo.  Median survival durations were 5.8 months for the hydrazine sulfate patients and 8.0 months for the placebo patients (p = 0.14).  No significant differences were noted in the two study arms with regard to toxicity or quality of life (QOL). 

Significance: Hydrazine sulfate, an investigational agent with purported nutritional-enhancing properties, had been claimed to be beneficial in patients with advanced cancer largely based upon uncontrolled clinical trials and a subset analysis of a placebo-controlled trial.  This trial failed to demonstrate any benefit for patients who received hydrazine sulfate.

	CALGB-8931
	A randomized, placebo-controlled, double blind phase III trial of cisplatin + vinblastine+/- hydrazine sulfate in advanced NSCLC

(191)
	Summary:  Between 1989 and 1991, 291 patients with stage IIIB or IV NSCLC and performance status 0 or 1 were randomized to receive chemotherapy (cisplatin 100 mg/m2 intravenously (IV) every 28 days, vinblastine 5 mg/m2 IV per week times five, then every 2 weeks) with either  hydrazine sulfate (60 mg three times per day orally) or placebo.  The concurrent use of corticosteroids, medroxyprogesterone, or other appetite stimulants was not permitted, and all concomitant medications were noted as there might be an antagonist interaction between hydrazine and some common concomitant medications.  There was no difference in response rate  or in survival, nor were there any differences noted between the two groups in degree of anorexia, weight gain or loss, or overall nutritional status.  Sensory and motor neuropathy occurred significantly more often in patients treated with hydrazine sulfate.  

Significance:  Although preliminary results from small studies suggested that hydrazine sulfate might be a promising agent, this study and the NCCTG study showed no benefit from the addition of this agent to an effective cytotoxic regimen.

	LCSG-801
	A randomized trial of adjuvant chemotherapy with cyclophosphamide, doxorubicin, and cisplatin in patients with completely resected stage I NSCLC

(192)

	Summary:  Between 1980-1986, LCSG investigators randomized 269 eligible patients with T1N1 or T2N0 disease (stage 1)  to receive or not to receive four courses of CAP at 3-week intervals beginning on day 30 after surgery. The CAP regimen consisted of 400 mg/m2 cyclophosphamide, 40 mg/m2 doxorubicin, and 60 mg/m2 cisplatin.  With a mean time since randomization of 6.4 yrs and a mean follow-up time of  3.8 years, there were no differences in time to recurrence or overall survival between the two groups.   Only 53% of the eligible patients received all 4 courses of CAP, and only 57% of such patients received their cycles on time.  Among the patients who had recurrences, 74% recurred initially at a distant site. 

Significance: This study demonstrated that future trials to test adjuvant therapy should use better anti-emetics to improve patient compliance, and that more active chemotherapy regimens need to be identified.

	CALGB-8433
	A randomized trial of induction chemotherapy with cisplatin + vinblastine + thoracic  radiation vs radiation alone in stage III NSCLC

(193, 194)
	Summary:  From 1984-1987, 155 patients  with Stage III NSCLC who had measurable or evaluable disease were randomized to chemotherapy plus radiation therapy or to radiation therapy alone.  Chemotherapy consisted of vinblastine 5 mg/m2 iv days 1, 8, 15, 22, 29 and cisplatin 100 mg/m2 iv days 1 and 29. Radiation therapy consisted of 4000 cGy as 200 cGy per day 5 days a week for 4 wk, followed by a 2000-cGy boost over 2 wk for a total of 6000 cGy. For patients who received chemotherapy, radiation therapy began on day 50.   Preliminary results (ASCO plenary session 1988), and published data (NEJM 323:940-5, 1990) showed a survival advantage for the chemotherapy-radiation therapy group.  With longer follow-up, survival continues to favor chemotherapy-radiation therapy over radiation therapy alone, 54% vs 40% at 1-yr, 26% vs 13% at 2 yr, 24% vs 10% at 3 yr, and 19% vs 7% at 4 and 5 yr. Median survival continues to favor chemotherapy-radiation therapy (13.7 vs 9.6 mo, p=0.01).

Significance: This study indicates that long-term survivorship is increased in NSCLC patients receiving induction chemotherapy prior to radiation therapy. The trial has subsequently been confirmed by an intergroup trial RTOG-8808. The standard of care for patients with locally advanced NSCLC now consists of a combination of chemotherapy and radiotherapy.

	LCSG-791
	A randomized trial of cyclophosphamide, doxorubicin, and cisplatin (CAP) chemotherapy and radiotherapy to radiotherapy alone for resected lung cancer with positive margin or involved highest sample paratracheal node (Stage IIIA)

(195)
	Summary:  Between 1979 and 1985, 172 patients with incompletely resected non-small-cell lung cancer (defined as presence of residual tumor in the resection margin or by presence of metastasis in the highest paratracheal lymph node sampled during protocol-directed surgical staging of the mediastinum) were randomized to receive either postoperative thoracic irradiation alone or together with six cycles of CAP chemotherapy (cyclophosphamide,  Adriamycin, and cisplatin).  Patients on the chemotherapy arm showed significantly longer recurrence-free survival (P=.004).  This benefit was seen in patients with both nonsquamous (p=.01) and squamous (p=.08) cell carcinoma. Chemotherapy significantly reduced distant metastases.   At 1 year following randomization, there was a 14% difference in survival favoring the chemotherapy arm, and the median survival was 20 months for the chemotherapy arm and 13 months for the radiotherapy alone arm.  The 2 year survival rate for the entire study population was 35%.

Significance: Although differences in DFS were substantially different at the first year favoring the chemotherapy arm, and the median survival was improved, longer term survival was not affected.  This suggests that chemotherapy does have an important role, but that more effective therapy, attacking deposits of minimal residual disease, and perhaps longer-term therapy is necessary to achieve long-term survival benefits.
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	INT-0096

RTOG

ECOG

SWOG


	Twice-daily compared with once-daily thoracic radiotherapy in limited small-cell lung cancer treated concurrently with cisplatin and etoposide

(196)

	Summary:  This randomized phase III trial was designed to test whether twice-daily radiotherapy is superior to daily radiotherapy in patients receiving chemotherapy for limited-stage small cell lung cancer.  Four hundred seventeen patients with limited-stage small cell were treated with four 21-day cycles of cisplatin plus etoposide and randomly assigned to receive 45 Gy of concurrent thoracic radiotherapy, given either once daily over a period of 5 weeks or twice daily (BID) over 3 weeks.  After a median follow-up of nearly 8 years, the median survival was 19 months for the once-daily group and 23 months for the BID group.  Overall survival was significantly better in patients treated with BID radiotherapy, with 47% vs. 41% of patients alive at 2 years and 26% vs. 16% alive at 5 years respectively.

Significance:  For patients with limited stage small cell lung cancer, four cycles of cisplatin plus etoposide with twice-daily radiotherapy is superior to the same chemotherapy given with once-daily radiation.  This defines a new standard treatment for patients with this disease, and will be the comparison arm for subsequent clinical studies.



	CALGB 8832


	Phase I trial of etoposide, carboplatin and GM-CSF in extensive small cell lung cancer

(197)
	Summary: The purpose of this phase I trial was to determine if G-CSF support allowed dose increase for carboplatin and etoposide above the maximum tolerable dose in patients with SCLC.  44 evaluable patients received carboplatin (125 or 150 mg/m2/day x 3) and etoposide (200, 250, or 300 mg/m2/day x 3) followed by GM-CSF (5, 10, 20 g/kg/day and 5 g/kg q 12 hours) subcutaneously on days 4-18.  G-CSF did not allow administration of repeated cycles every 21 days.

Significance: GM-CSF alone has limited capability to support repeated administration of high doses of etoposide and carboplatin.

	INT-0131

NCIC

SWOG
	A randomized study of CODE plus thoracic irradiation versus alternating CAV/EP for extensive stage small cell lung cancer (ESCLC): An intergroup study of the National Cancer Institute of Canada and the Southwest Oncology Group. 

(198, 199)
	Summary: Between 10/92 and 4/96, 219 patients with ESCLC were enrolled on a randomized trial comparing alternating CAV and EP over 18 weeks (Ann Intern Med 107:451, 1987) to CODE (J Clin Oncol 9:1632,1991).  The CODE regimen (J Clin Oncol 9: 1632, 1991) was designed to deliver in 9 weeks as much cisplatin and more vincristine, doxorubicin, and etoposide as alternating CAV/EP.  Thoracic irradiation (30 Gy/10fx) and cranial irradiation (25 Gy/10 fx) were recommended for patients without extrathoracic disease after CODE.  Radiotherapy was optional for CAV/EP patients. Over 70% of all patients received the intended protocol chemotherapy.  Despite supportive prednisone, co-trimoxazole, and ketoconazole, febrile neutropenia occurred in 20% of CODE patients.  Febrile neutropenia occurred in 17% of CAV/EP patients.  10/110 patients on CODE died during chemotherapy compared to 1/109  on CAV/EP.

Regimen     PR
      CR
     Median PFS
Median Survival

CODE
    26.4%     40.0%    0.66 yrs

0.98 yrs

CAV/EP    17.4%     34.9%    0.66 yrs

0.89 yrs

Significance: The CODE regimen increased the received dose intensity of four of the most active drugs in SCLC by a factor of two compared to the standard CAV/EP regimen while maintaining an approximately equal total dose.  Despite supportive care (without routine prophylactic use of G-CSF), there was an excessive toxic mortality with CODE.  Although the CODE regimen increased the response rate (p=.039) compared to CAV/EP, the PFS and OS were not significantly improved.  Despite promising results from earlier phase studies, this randomized trial demonstrated that this dose intense regimen should not be used in ESCLC.



	INT-0096 

ECOG

RTOG

SWOG
	Preliminary results of a Phase III prospective randomized intergroup trial of daily vs twice daily thoracic irradiation with concurrent cisplatin/etoposide chemotherapy as initial therapy for patients with limited

SCLC

(200, 201)
	Summary:  To determine the potential benefit of twice-daily thoracic radiation therapy (TRT) for limited-stage small cell lung cancer (SCLC), an Intergroup  phase III trial was conducted with 419 patients randomized between 1989 and 1992 to either standard fractionated TRT {180 cGy/fraction (fx); 5 fx/week x 5 wk; total dose = 45 Gy} or to twice-daily TRT (150 cGy/fx bid x 5 d/wk x 3 wk; total dose = 45 Gy).  Complete (48.4% vs 56.4%) and overall response (87.1% vs 87.2%) were virtually identical between the two groups, and median survival (18.6 mo vs 22.7 mo) was not significantly different.  The 2 and 3 year survival rates slightly favor the twice daily TRT arm,  although the differences were not significant (40.1% and 26.9% vs 46.5% and 30.9%).  Toxicities in both arms were similar, except for grade 3 esophagitis which was more common in the twice daily arm (10.9% vs 25.7%). 

Significance:  Although TRT plus chemotherapy increases long term survival in patients with limited-stage SCLC, the optimal method of TRT delivery is not known.  This study demonstrated that four cycles of cisplatin plus etoposide with concurrent TRT yield good survival and should be considered standard therapy.  Twice daily TRT failed to substantially improve long term survival; however, a modest benefit (<15%) has not been ruled out.

	CALGB-9033
	A randomized phase III study of 21 day oral vs 3 day IV etoposide in combination with IV cisplatin in extensive SCLC

(202)

	Summary:  306 eligible patients with extensive-stage small-cell lung cancer were randomized to receive either etoposide as a conventional 3-day intravenous (IV) regimen versus as a prolonged 21-day oral regimen, with both regimens also containing IV cisplatin.   Treatment consisted of etoposide 130 mg/m2/d IV for 3 days and cisplatin 25 mg/m2/d IV for 3 days every 21 days for eight courses (schedule 1) versus etoposide 50 mg/m2/d orally for 21 days and cisplatin 33 mg/m2/d IV for 3 days every 28 days for six courses (schedule 2). Overall median survival estimates were 9.5 and 9.9 months (difference not significant) for schedule 1 and schedule 2, respectively. Complete and partial responses were observed in 15% and 42% of patients on schedule 1 and 14% and 47% on schedule 2, respectively.  

Numerous small studies have evaluated  the schedule dependency of the active agent, etoposide, in SCLC, with many suggesting that it was better to give etoposide over a prolonged duration. The CALGB study demonstrated no benefit for the prolonged administration schedule with to tumor response and survival.  Furthermore, a significantly greater rate of severe or life-threatening hematologic toxicity was noted on the 21-day oral etoposide treatment schedule.

	SWOG-8812
	A randomized phase III trial of chemoradiotherapy  +/- GM-CSF in the treatment of limited-stage SCLC:

(203)

	Summary:  SWOG investigators randomized 230 patients with limited-stage small-cell lung cancer to receive chemotherapy and radiotherapy (RT) with or without GM-CSF given on days 4 to 18 of each of six cycles. There was a statistically significant increase in the frequency and duration of life-threatening thrombocytopenia (p < .001) in patients randomized to GM-CSF. GM-CSF patients had significantly more toxic deaths p < .01), more nonhematologic toxicities, more days in hospital, a higher incidence of intravenous (IV) antibiotic usage, and more transfusions.  Patients randomized to GM-CSF had a lower complete response rate (36% v 44%), but the differences were not significant (p  = .29). There were no significant differences in survival (median, 14 months on GM-CSF and 17 months on no GM-CSF; p  = .15). 

Significance: When this study was initiated, there was general enthusiasm for the widespread use of hematopoietic growth factors such as GM-CSF to ameliorate hematological toxicities.  However, this study demonstrated that GM-CSF should not be delivered with concurrent chemotherapy and thoracic radiotherapy in patients with SCLC.

	SWOG-8232
	A randomized trial of concurrent chemotherapy with VP-16 + vincristine + adriamycin + cyclophosphamide vs alternating chemotherapy with VP-16 + cisplatin and vincristine + adriamycin + cyclophosphamide in limited SCLC

(204)
	Summary:  Based on the Goldie-Coldman model explaining the kinetics of tumor cell kill and drug resistance, the investigators tested the alternation of two potentially noncrossresistant drug combinations with a concurrent drug combination in 400 patients with limited SCLC accrued between 1985-1989.  The concurrent drug combination consisted of etoposide, 75 mg/m2 days 1-3; vincristine, 1.0 mg/m2 days 1 and 8; Adriamycin, 40 mg/m2 day 1; and cyclophosphamide, 750 mg/m2 day 1 (EVAC). The alternating combination consisted of etoposide, 100 mg/m2 days 1-3; and cisplatin, 100 mg/m2, day 1, alternating with vincristine, 1.0 mg/m2 days 1 and 8; Adriamycin, 50 mg/m2 day 1; and cyclophosphamide, 750 mg/m2 day 1 (VP-16/CDDP-VAC). There was no significant difference in the response rate to the initial six cycles of treatment with EVAC (CR, 40%) versus the alternating combination (CR, 38%).  Median survival for all randomized patients on EVAC is 15.1 months versus 16.5 months on the alternating combination (P = .58).

Significance:  The observation that there were no differences in response or survival between the two treatment regimens does not support the clinical application of the Goldie-Coldman hypothesis for SCLC.
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	MELANOMAtc \l1 "Melanoma
	
	

	E1694

S9512

C509801
	A phase III study of adjuvant Ganglioside vaccination GM2-KLH/QS-21 therapy vs. high-dose interferon alfa-2B for high-risk melanoma

New ref:

(205)
	Summary:  This randomized phase III was designed to test whether a vaccine therapy is superior in terms of overall survival to standard adjuvant therapy with high-dose interferon (HDI) in patients with high-risk resected melanoma.  The vaccine being tested (GMK) was a single antigen ganglioside vaccine (GM2) complexed with keyhole limpet hemocyanin (KLH) and administered with an adjuvant QS-21.  Eight hundred eighty patients were randomized.  The trial was closed after interim analysis indicated that the GMK vaccine was inferior to HDI.  The hazard ratio for the overall survival benefit of HDI was 1.52 (p=0.009) and for relapse-free survival was 1.47 (p=0.0015).  Antibody responses to GMK were associated with a trend toward improved relapse-free and overall survival when compared to patients receiving vaccine who did not demonstrate an antibody response.

Significance: This is the third randomized trial that demonstrates a benefit for adjuvant HDI in patients with high-risk melanoma.  Interferon is now the standard to which all other therapies should be compared.  Although this particular ganglioside vaccine did not produce benefit, other vaccine strategies are being investigated, both in early stage clinical testing and large-scale randomized trials.  These studies should continue to define the role of immunologic therapy in patients with melanoma.

	T96-0010

MSK

ECOG

UPENN

INDUMC

And other institutions

	A phase III randomized trial of DTIC, cisplatin, BCNU and tamoxifen versus DTIC alone in patients with metastatic melanoma

(206) 
	Summary:  This randomized phase III trial was designed to determine whether a 4-drug chemotherapy regimen consisting of DTIC, cisplatin, BCNU and tamoxifen (commonly called the Dartmouth regimen) is superior in terms of response rate and survival when compared to standard single agent DTIC.  Two hundred forty patients were randomized. Toxicity (particularly myelosuppression and nausea & vomiting) was significantly more common and severe in the patients who received combination chemotherapy.  Twenty patients (16.8%) on the combination arm had partial responses compared to 12 PR’s with DTIC.  This difference was not statistically significant (p=0.13).  There was no survival difference between the two groups with a median survival of 7.7 months on the combination arm versus 6.3 months for DTIC (p=0.52). 

Significance:  The Dartmouth regimen has been commonly used in the treatment of patients with metastatic melanoma based on single institution phase II data.  This randomized study however clearly demonstrates that the Dartmouth regimen results in significantly more side effects but does not improve survival compared to single agent DTIC.  

	E1690

SWOG

CALGB

ECOG


	Postoperative adjuvant trial of high- and low-dose IFN alpha 2b in high-risk primary or lymph node metastatic melanoma

(207) 


	Summary:  A previous randomized intergroup trial (E1684) demonstrated an improvement in relapse-free (RFS) and overall survival for patients with high-risk resected melanoma treated with high-dose interferon.  This 3-arm randomized trial was designed to test whether high-dose interferon was superior to a low-dose regimen, and to confirm that high-dose interferon was superior to observation.  Patients were randomized to one of three groups, high-dose interferon (20 Mu/m2/day IV X 5/7 days/week X 4 weeks, then 10 Mu/m2 SC TIW for 48 weeks), low-dose interferon (3 Mu/day SC TIW for 104 weeks), or observation.  Six hundred forty two patients were randomized.  No impact on overall survival was seen for either high-dose or low-dose interferon.  Patients on the high-dose interferon arm had a superior RFS when compared to both low-dose interferon and to observation.  When results from this trial and the previous trial were pooled, there continued to be a relapse-free (p=0.002) but not overall survival advantage for high-dose interferon (p=0.21).

Significance:  The overall survival advantage for high-dose interferon seen in the original study was not confirmed in this trial, in part due to an improvement in survival for the observation group in this study when compared to the observation group in the original trial.  The explanation for this difference is not clear.  While both studies demonstrated that high-dose interferon improves RFS, the lack of an overall survival benefit in this trial and the pooled data make this a less attractive treatment option for patients with high-risk melanoma.

	INT-0065

SWOG

ECOG

NCIC

CALGB

EORTC


	Limb perfusion for localized, high-risk limb melanoma

(208) 
	Summary:  Patients with cutaneous melanomas > 1.5 mm in thickness have a significant risk of locoregional recurrence.  This prospective phase III trial was designed to evaluate whether prophylactic isolated limb perfusion (ILP) could prevent regional recurrence and improve survival.  A total of 832 patients with high risk (>1.5 mm) extremity melanoma were randomized to wide excision alone or wide excision followed by ILP with melphalan and hyperthermia.  With a median follow-up of 6.4 years, there was no benefit from ILP in terms of time to development of distant metastasis or survival.

Significance:  This study definitively demonstrates that there is no disease-free or overall survival advantage for ILP after surgical resection of high-risk cutaneous melanomas.  This procedure should no longer be recommended to patients as an adjunct to standard surgical resection.



	SWOG 8593


	Prophylactic isolated limb perfusion for localized high-risk limb melanoma: An Intergroup Trial

(208)
	Summary: 832 patients with primary cutaneous melanoma > 1.5 mm in thickness were randomized to wide excision (WE) only versus WE plus isolated limb perfusion (ILP) with melphalan and mild hyperthermia.  At a median duration of follow-up of 6.4 years, the disease-free interval was increased for the ILP group, but only for patients who hadn=t undergone elective lymph node dissection. ILP did reduce the rate of in-transit metastases, as sites of first occurrence from 6.6% to 3.3%, and that of regional lymph nodes, from 16.7% to 12.6%.  However, there was no benefit from ILP in terms of time to distant metastasis or survival.

Significance:  Prophylactic ILP with melphalan cannot be recommended as an adjunct to standard surgery in high-risk primary limb melanoma.

	E1690

S9111

CALGB 9190
	Post-operative adjuvant interferon alfa-2B in resected high-risk primary and regionally metastatic melanoma B An Intergroup study

(209)

	Summary:  This trial compared high dose interferon alfa 2-B regimen (20 MU/M2/day IV x 5/7 days/week x 4 weeks, then 10 MU/M2/day s.c.  TIW x 48 weeks) to either a lower dose regimen (3 MU/day s.c. TIW for 104 weeks) or observation.  This three-arm trial entered 642 patients {4NO (n=162), T1-4, pN1cNO (n=68) and T1-4cN1 (n=83) and 326 recurrent node positive} who now have a median follow-up of 52 months.  Preliminary results indicate a significant relapse-free survival advantage for high-dose interferon compared to observation, but not for the lower dose regimen. Neither high or low dose interferon yields a significant overall survival benefit compared to observation.  The difference in the survival results between this study and E1690 is currently unexplained.  Pooled analyses of the two high dose arms versus the two observation arms from both studies suggest that treatment confers a significant relapse-free survival advantage but not a significant benefit for survival.

Significance:  The relapse-free survival advantage seen in the predecessor trial (E1690) was confirmed by this study.  However, a survival advantage was not seen.  Either the survival advantage was not detectable due to the limited size of the trial or one does not exist.  The utility of IFN for high risk node-negative and node-positive patients will require further study.

	E3690
	Phase III trial of dacarbazine versus dacarbazine with interferon alpha-2b versus dacarbazine with tamoxifen versus dacarbazine with interferon alpha-2b and tamoxifen in patients with metastatic malignant melanoma
(210)
	Summary:  Two hundred seventy-one patients (258 were eligible) were randomized in a 2 x 2 factorial design to receive dacarbazine alone, dacarbazine plus interferon (IFN), dacarbazine plus tamoxifen (TMX), or dacarbazine plus IFN plus TMX.  The trial was designed to detect a 50% improvement in survival with 83% power.  Nine complete (CRs) and 18 partial responses (PRs) were observed in the patients who received treatments that contained IFN compared with four CRs and 18 PRs in the patients who received treatments that did not contain IFN.  Five CRs and 20 PRs occurred in patients treated with TMX compared with eight CRs and 16 PRs in those treated without TMX.  Response differences were nonsignificant. The overall median time to failure (TTF) was 2.6 months, and the overall median survival was 8.9 months. There was no significant difference in TTF or survival among any of the different treatments.  Twenty-three patients had a TTF greater than 20 months, and these durable responses were evenly distributed among the treatment arms. Significantly more severe and life-threatening toxic events occurred with treatments that contained IFN. 

Significance:  Neither IFN, TMX, nor the combination significantly improved the response rate, TTF, or survival when added to dacarbazine, but IFN significantly increased toxicity.

	ECOG-1684
	Postoperative adjuvant alpha-2b recombinant interferon in high risk melanoma

(211)

	Summary:  ECOG investigators randomized 287 patients with deep primary (T4, > 4mm)) or regionally metastatic (N1) melanoma to either observation or to receive IFN alpha 2b administered at maximally tolerated doses (20 MU/m2 /d IV for 1 month and 10 MU/m2 3 x/wk sc for 48 weeks). A significant prolongation of relapse-free survival (P = .0023, one-sided) and prolongation of overall survival (P = .0237, one-sided) was observed with IFN alpha-2b therapy, with median survival increasing from 2.8 yrs to 3.8 yrs with IFN alpha-2b therapy.  

Significance: This is the first adjuvant treatment (tested in a randomized trial) found to improve survival in high risk melanoma.  It stands in contrast to other adjuvant IFN trials that have been done by NCCTG and SWOG(see below) and by the World Health Organization that have not noted a benefit for IFN.  Among the reasons possibly responsible for the benefit seen in this trial, the most likely one is the higher doses of IFN used in this trial, especially during the first month of treatment. 

	ECOG-3690
	Dacarbazine (DTIC) vs dacarbazine with IFN alfa 2B vs dacarbazine with tamoxifen vs dacabazine with IFN alpha 2B and tamoxifen in patients with metastatic melanoma

(212)
	Summary:  ECOG investigators randomized 271 patients with metastatic malignant melanoma to receive either: (a) dacarbazine; (b) dacarbazine plus IFN alfa 2b; (c) dacarbazine plus tamoxifen; (d) or  dacarbazine plus IFN alfa 2b plus tamoxifen.  A preliminary analysis of this study shows no benefit for the addition of IFN alfa 2b or tamoxifen to  dacarbazine. 

Significance:  This large trial follows up on many small phase II trials which did suggest benefit for the addition of tamoxifen and/or IFN.  In the metastatic setting, these results suggest that there is not yet a new standard to replace dacarbazine. 

	NCCTG 83-70-52
	A randomized, surgical adjuvant clinical trial of recombinant leukocyte A interferon in selected patients with melanoma

(213)

	Summary:  NCCTG investigators randomized 262 patients with fully resected high-risk stage I and II malignant melanoma (primary tumors > 1.69 mm or with nodal metastases) to either observation or to Interferon alfa-2a (IFN-alpha 2a) {20 x 106 U/m2 administered IM three times each week for 12 weeks}.  For stage I patients (n = 102), there was no apparent therapeutic advantage from IFN-alpha 2a therapy. The DFS for stage II patients was a median of 10.8 months in the control group versus 17 months in the treatment group. The overall survival time was 4.1 years for the treatment group versus 2.7 years for the control group. The differences in DFS for stage II patient were significant in a Cox model.  A severe flu-like toxicity occurred in 44% of patients. 

Significance:   Overall, this study showed no benefit although subset analysis revealed a trend favoring IFN treatment in the group with nodal metastases. These findings indicate trends that suggest a possible benefit for selected patients with high-risk malignant melanoma. These results must be interpreted cautiously because of subset analysis and will require further study in a larger patient population for confirmation. 

	SWOG-8642
	Recombinant human interferon-gamma for the adjuvant treatment of high risk melanoma after surgical excision of the primary lesion

(214)

	Summary:  SWOG investigators randomized 284 patients with high-risk cutaneous melanoma (thickness > 1.5 mm and/or spread to regional lymph nodes) to either observation or to receive interferon-gamma following complete excision of their primary tumor.  Disease-free and overall survival were somewhat poorer for patients receiving interferon-gamma, although not significantly so in post hoc analyses.  

Significance:  This study was unable to demonstrate a benefit for interferon-gamma administered at a known imunomodulatory dose in this group of high risk patients, despite the encouraging immunological effects of this agent that had been observed in phase II studies

	INT-0013

MELANOMA INTERGROUP
	Tumor excision with 2 cm vs 4 cm surgical margins plus immediate vs delayed lymphadenectomy for stage I primary melanoma

(215)

	Summary:  In this Intergroup study, 486 patients with 1- to 4-mm-thick localized melanoma on the trunk or proximal extremities were randomly assigned to receive either a 2- or 4-cm surgical margin.  The local recurrence rate was 0.8% for 2-cm margins and 1.7% for 4-cm margins (p = NS), and the overall 5-year survival rate was 79.5% for the 2-cm margin patients and 83.7% for the 4-cm margin patients (p = NS). The need for skin grafting was reduced from 46% with 4-cm surgical margins to 11% with 2-cm surgical margins (p < 0.001).

Significance:  The reduction in margin size from the standard 4 cm radius to 2 cm did not increase local recurrence or lead to a decrease in survival. However, the 2 cm margins were associated with a significant reduction in the need for skin grafting and a resultant reduction in length of hospitalization.
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Accomplishments 1986-2001
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	Summary and Significance

	Pediatric Oncologytc \l1 "Pediatric Oncology
	
	

	CCG-2891
	Treatment of children <21 with newly diagnosed Acute Myeloid Leukemia and myelodysplastic syndrome

New ref:

(216)

	Summary:  Children with AML treated on CCG-2891 who achieved remission were allocated to allogeneic bone marrow transplantation (BMT) (Bu/Cy) if an appropriate family donor was present or randomized to autologous BMT with 4HC purging versus non-ablative therapy utilizing high-dose cytarabine and other drugs. A total of 652 children were eligible for allocation to allogeneic BMT based on matched related donor status (n = 181) or randomization to autologous BMT (n = 177) or to aggressive high-dose cytarabine-based chemotherapy (n = 179). Disease-free survival (DFS) by assigned regimen ("intent to treat") was as follows: allogeneic BMT, 55% +/- 9%; autologous BMT, 42%+/- 8%; and chemotherapy, 47% +/- 8%. DFS in the allogeneic BMT group is significantly superior to that for either autologous BMT or conventional chemotherapy.   Improved outcome for children receiving allogeneic BMT resulted primarily from lower disease recurrence rates compared to either autologous BMT or aggressive non-ablative chemotherapy.

Significance: The CCG-2891 study documents improved outcome for children with AML who achieve remission and proceed to allogeneic BMT if a family match exists, and they provide support for the position that related allogeneic BMT is the treatment of choice for children and adolescents with AML in remission. Data from the study further suggest that there is no benefit for autologous BMT compared to aggressive conventional post-remission therapy. As outcome for patients receiving chemotherapy continues to improve, a future research priority will be determining whether there are children with AML whose outcome is sufficiently good with conventional chemotherapy that recommending allogeneic BMT in first remission for these patients is not necessary.  

	CCG-2891 POG-8821
	Prognostic factors in children and adolescents with acute myeloid leukemia

New ref:

(217, 218)

 QUOTE "" 


	Summary:  Identifying reliable prognostic factors is an important objective for childhood AML research. Pediatric Oncology Group (POG) investigators examined data from 560 children and adolescents with newly diagnosed AML who entered the POG-8821 clinical trial. In concordance with data from adults with AML, children with t(8;21) or inv(16) chromosomal translocations had a more favorable outcome than did other children with AML.  In another study, Children’s Cancer Group (CCG) investigators studied the prognostic significance of Flt 3 internal tandem duplications (ITD) in 91 patient samples. Fifteen of 91 samples (16.5%) were positive for the Flt3/ITD. Nucleotide sequencing of the abnormal polymerase chain reaction products demonstrated that all internal tandem duplications involved exon 11 of the Flt3 gene and also preserved the reading frame, indicating that the aberrations resulted in Flt3 receptors that are constitutively activated in a ligand-independent manner. The remission induction rate was only 40% in Flt3/ITD-positive patients, compared with 74% in Flt3/ITD-negative ones (P =.005). The Kaplan-Meier estimates of event-free survival at 8 years for patients with and without Flt3/ITD were 7% and 44%, respectively (P =.002). Multivariate analysis demonstrated that presence of the Flt3/ITD was the single most significant, independent prognostic factor for poor outcome (P =.009) in pediatric AML. 

Significance:  The identification of biological features defining prognostic groups among children with AML is the first step towards risk-based therapy for this disease. Biological factors associated with poor prognosis may also provide therapeutic targets (e.g., inhibitors of the Flt3 receptor tyrosine kinase).

	POG-9904
	The treatment of T-Cell ALL and Lymphoblastic Lymphoma

New ref:

(219)

	Summary: T-cell ALL, which represents about 15% of ALL cases in children, is associated with poor prognostic features such as high white blood cell count and older age. Previous studies suggested that high-dose methotrexate was beneficial in treatment of T-cell ALL, although the apparent benefit in these studies could not be reliably attributed to the use of high-dose methotrexate. The POG-9904 study was designed to definitively evaluate the contribution of high-dose methotrexate for children with T-cell ALL and the related condition, lymphoblastic lymphoma. Patients were randomized to receive a multi-agent chemotherapy backbone therapy based on an effective leukemia regimen developed at the Dana Farber Cancer Institute (DFCI), with or without 4 doses of high-dose methotrexate. Between June, 1996 and September, 2000, 441 eligible patients with T-cell ALL or lymphoblastic lymphoma were randomized on the POG-9404 clinical trial. The 3-year event-free survival (EFS) rates were 86.0% for patients receiving high-dose methotrexate compared to 72.2% for patients not receiving high-dose methotrexate. The greatest difference in treatment failures was among patients with T-cell ALL and involved central nervous system (CNS) relapses rather than bone marrow relapses. Based on these data, POG investigators were able to conclude that the addition of high-dose methotrexate to the DFCI-based chemotherapy regimen results in improved EFS for these patients, due in large measure to a decrease in the rate of CNS relapse.

Significance The POG-9404 study is the first clinical trial to provide convincing evidence that high-dose methotrexate improves outcome for children with T-cell ALL. The benefit to patients of high-dose methotrexate in reducing CNS relapses is consistent with its ability to penetrate into the CNS and achieve levels sufficient to kill leukemia cells. The EFS rates achieved in the POG-9404 study appear to be as good or better than any published results, and future trials attempting to improve outcome for children with T-cell ALL will build upon this treatment approach.

	INT-0117

INT-0118


	Intergroup Rhabdomyosarcoma Study IV—Chemotherapy findings

(220)
New ref:

(221, 222)
	Summary: Between 1991 and 1997, 883 eligible patients with non-metastatic rhabdomyosarcoma (RMS) entered IRS Study-IV.  Pts with Group 1 paratesticular or Group 1/2 orbit /eyelid tumors received vincristine/actinomycin D treatment. Pts with Group 2 and 3 tumors, except those with renal abnormalities and orbit/eyelid primaries, were randomized to three treatment regimens: 1) vincristine, actinomycin D and cyclophosphamide (VAC), 2) vincristine, actinomycin D and ifosfamide (VAI), or 3) vincristine, ifosfamide and etoposide (VIE).  The alkylator dose for IRS-IV was 2.2 gm/m2/course, compared with 1 gm/m2/course for IRS-III.  All pts with less than complete tumor resection received radiotherapy (RT) for local tumor control.  Pts with Group 3 tumors were randomized to hyperfractionated (HFRT) vs. conventional fractionated (CFRT) radiotherapy.  Pts with paratesticular tumors underwent evaluation for retroperitoneal lymph node (RPLN) involvement by CT imaging with ipsilateral RPLN dissection reserved for pts with CT evidence of RPLN disease.  The overall 3-yr FFS for IRS-IV was 77%, no different from IRS-III (FFS 76%).  Among patients randomized to VAC, VAI or VIE (total 693 patients) 3-yr FFS was 75%, 77%, and 77% (P=0.42) and survival 84%, 84%, and 88% (P=0.63), respectively.  IRS-IV 3-yr FFS rates for low-risk patients with embryonal tumors (stage II or II/III, group 1/2) improved from 76% (IRS-III) to 93% (IRS-IV) (P< .001).  Additionally, the 3-year FFS for intermediate risk patients with embryonal tumors in unfavorable sites that underwent complete or near-complete resection increased from 71% (IRS-III) to 86% (IRS-IV) (P=0.04).  Unfortunately, those patients with intermediate-risk embryonal tumors with gross residual disease in an unfavorable site showed no improvement in 3-year FFS (75%) in this study.  The change in RPLN evaluation among pts with paratesticular RMS was associated with a redistribution in Group I and II tumors (Group I, 68% in IRS III and 82% in IRS IV), a decrease in 3-yr FFS from the paratesticular pts overall (FFS 92% IRS IIII vs. 86% IRS IV, p=0.1), and a difference (p=.06) in 3-yr FFS for boys >10-ys old with Group II tumor (FFS 100%; treatment= RT+VAC) vs. Group I tumors (FFS 68%; treatment= VA alone).  The randomization between HFRT vs. CFRT demonstrated no improvement in outcome for pts who received HFRT.

Significance: The results of this large randomized study demonstrate that the addition of alkylating agents to the chemotherapy regimen of children with non-metastatic embryonal RMS significantly improves the FFS.  VAC, VAI and VIE chemotherapy regimens + radiotherapy are equivalent in the treatment of local/regional RMS, establishing VAC as the standard chemotherapy regimen for local/regional embryonal RMS and avoiding the potential toxicities and expense associated with ifosfamide and etoposide containing regimens.  The increased alkylator dose used in IRS-IV improves failure-free survival for children with selected intermediate-risk embryonal tumors, but those patients with gross residual disease at unfavorable sites demonstrate a need for new therapy interventions.  Males >10 yrs of age with paratesticular RMS have a greater likelihood of RPLN disease and should have ipsilateral RPLN dissection for proper tumor group determination and risk-based treatment assignment.  CRFT is the standard of care for those pts requiring radiotherapy.

	INT-0118


	Intergroup Rhabdomyosarcoma Study IV—Radiation therapy findings

New ref:

(223)
	Summary:  One of the objectives of the IRS-IV trial was to determine whether a higher dose of radiation given by hyperfractionation would improve local tumor control without an increase in late effects. The IRS-IV trial randomized 490 eligible patients, ages<1-21years, with newly diagnosed Group III rhabdomyosarcoma (RMS) to hyperfractionated radiotherapy (HFRT; 59.4 Gy in 54 1.1-Gy twice daily fractions) vs. conventionally fractionated radiotherapy (CFRT; 50.4 Gy in 28 1.8-Gy daily fractions) beginning at week 9 after induction chemotherapy.  Pts with high-risk parameningeal disease received assigned RT during induction chemotherapy.  At a median follow-up of 3.9 years, intent to treat analysis revealed an estimated 5-year FFS rate of 70% and OS of 75%.  No differences in FFS or OS were apparent between HFRT vs. CFRT when analyzed by radiotherapy treatment assignment or patient/tumor characteristics.  An age-related difference in treatment compliance was noted as only 57% of children <5 years vs. 88% of children >5 years assigned to HFRT received HFRT. For children assigned to CFRT, 77% of children <5 years and 88% of children >5 years received the assigned radiotherapy.  An analysis of treatment actually received detected no difference between HFRT and CFRT with a 5-year FFS rate of 73% and OS rate of 77%.  HFRT was associated with more mucositis (66%) than CFRT (46%) among parameningeal patients.  In non-parameningeal patients, skin reactions and nausea/vomiting occurred more often with HFRT (16% and 13%) vs. CFRT (7% and 5%).  There was no difference noted between HFRT vs. CFRT in the rate of local/regional recurrence.

Significance:  This randomized study demonstrated that HFRT, as given in this study with current chemotherapy for rhabdomyosarcoma, did not improve the local/regional control, FFS or OS among children with Group III rhabdomyosarcoma when compared to CFRT.  The results indicate that CFRT, which is associated with less toxicity and fewer burdens to pts, and chemotherapy is the standard of care for Group III rhabdomyosarcoma.

	NWTS-4
	National Wilms Tumor Study IV, a phase 3 group-wide study

New ref:

(224)
	Summary:  Analysis of treatment outcomes for children less than 24 months of age with completely resected, stage I Wilms tumor (WT) of favorable histology (FH) suggested that outcome was excellent when the patients were treated with nephrectomy alone, nephrectomy + radiotherapy, or nephrectomy + radiotherapy + chemotherapy.  The NWTSG conducted a single-arm study in this select patient group to determine whether nephrectomy alone would maintain the excellent outcome of >90% 2-year relapse-free survival, thus avoiding chemotherapy exposure for these young children. The clinical study included early stopping rules designed to halt pt accrual if the true long-term, relapse-free survival was no better than 90%. 75 previously untreated children with stage I/FH WT for which the surgical specimen weighed less than 550 grams were treated with nephrectomy and observation.  3 pts developed metachronous, contralateral WT (1.1-2.3 yrs post-nephrectomy) and 8 pts relapsed (0.4-1.05 yrs post-nephrectomy; 5 lung, 3 operative bed).  The study was stopped when the early-stopping rule parameters were satisfied.  The 2-yr disease-free survival rate is 86.5% and the 2-yr overall survival rate is 100% at median follow-up of 2.84 yrs.

Significance:  This study indicates that the relapse-free survival of young children with this select presentation of WT is slightly inferior to that of similar children treated with nephrectomy and vincristine/actinomycin D combination chemotherapy.  Survival remains excellent due to the success of treating the children with recurrent WT.  A future prospective clinical trial of nephrectomy alone for this select population of WT patients, using revised pathology guidelines, is under consideration by COG in an effort to decrease the risks, side-effects, and costs associated with combination chemotherapy while maintaining excellent pt survival. 



	D9602

INT-0119

POG-9464
	Topotecan and Cyclophosphamide, Followed by Multimodal, Multiagent Therapy with Newly Metastatic Rhabdomyosarcoma; and Phase 2 Trial of Topotcan and Cyclophosphamide

New ref:

(225, 226)

	Summary: In an effort to develop new chemotherapy agents for the treatment of pediatric solid tumors, COG investigators have conducted 2 studies of topotecan antitumor activity and toxicity: 1) topotecan alone and in combination with conventional therapy in a phase II window study of patients with metastatic rhabdomyosarcoma (RMS), and 2) the combination of topotecan and cyclophosphamide in children with recurrent solid tumors.  48 pts with newly diagnosed metastatic RMS received 2.0-2.4 mg/m2 topotecan daily for 5 days every 21 days for 2 courses prior to initiating standard RMS therapy. Pts with complete (CR) or partial tumor response (PR) during the topotecan window received continuation therapy of vincristine, actinomycin D and cyclophosphamide (VAC) alternating with vincristine, topotecan, and cyclophosphamide.  Pts with <PR received standard VAC.  The response rate included 4% CR+42% PR during the window topotecan treatment.  Pts with alveolar RMS histology had a response rate of 65% vs. 28% response rate among pts with embryonal RMS histology (p=.08).  Significant toxicity was related to bone marrow hematopoietic toxicity, and no significant non-hematological toxicity was noted during the topotecan-containing continuation therapy.  In the traditional phase 2 study of combined topotecan and cyclophosphamide, 83 assessable pts received cyclophosphamide (250 mg/m2/dose) followed by topotecan (0.75 mg/m2/dose) x 5 days followed by granulocyte-colony stimulating factor.  Responses (CR+PR) were seen in 10/15 RMS, 6/17 Ewing’s sarcoma, 6/13 neuroblastoma; PR was seen in 2/18 osteosarcoma.  Significant toxicity was limited to the hematopoietic system.

Significance: Topotecan demonstrates significant antitumor activity in untreated RMS when given alone, and in combination with cyclophosphamide in recurrent RMS, Ewing’s sarcoma and neuroblastoma.  Topotecan can be given safely in children, as significant toxicity is limited to the hematopoietic system even when topotecan is combined with other chemotherapeutic agents.  These phase 2 studies have led to the use of topotecan in a phase 3 randomized study to assess the potential benefit of topotecan-containing combination chemotherapy in intermediate-risk rhabdomyosarcoma and the use of a topotecan/cyclophosphamide in the treatment of resistant neuroblastoma.

	POG-9421
	Phase 3 Evaluation of Standard vs High Dose Ara-C Induction Followed by the Randomized Use of Cyclosporine A (CSA) as an MDR Reversal Agent, Compared to Allogeneic BMT in Childhood AML

New ref:

(227)

	Summary:  POG 9421 was a randomized trial to test two important questions in childhood AML therapy: the effect of high-dose cytarabine during initial induction therapy and the effect of the addition of cyclosporine A (CSA) as an MDR reversal agent to consolidation therapy. Patients with Down syndrome were non-randomly assigned to standard induction (DAT) and to no CSA during consolidation, and patients with FAB M3 were not eligible for this study.  The complete remission rate for patients randomized to DAT was 87.4% compared to 90.7% for patients randomized to high-dose cytarabine (HDAT) (p=0.10). For all eligible patients (n=632), the EFS and overall survival (OS) (+/-SE) 3 years after randomization were 41.2%(2.8) and 55.6%(2.7) respectively. The 3-year event-free survival (EFS) for patients randomized to DAT (n=290) compared to HDAT (n=285) was 34.5%(3.8) vs 40.4%(4.2)(p=0.17). The estimated 3 year remission duration (+/-SE) for pts randomized to DAT/no CSA was 28.8%(6.3), DAT/CSA 37.7%(6.5), HDAT/no CSA 40.0%(6.9), and HDAT/CSA 41.8%(6.8).The differences were not statistically significant. 

Significance:  High-dose cytarabine induction (HDAT) did not significantly improve CR or EFS compared to standard dose cytarabine induction (DAT), and the addition of CSA to consolidation therapy did not significantly improve remission duration. New treatment approaches are needed in order to improve outcome for children with AML beyond the currently achievable 50-60% 5-year survival rates.

	POG-9973
	Phase 1 trial of STI-571 for children with BCR-ABL expressing leukemias

New ref:

(228)

	Summary:  The Ph+ leukemias in children include adult type chronic myeloid leukemia (CML) and 2-3% of acute lymphoblastic leukemia (ALL). Ph+ leukemias are difficult to cure even with allogeneic stem cell transplantation (SCT). The Ph chromosome translocates the abl gene on chromosome 9 into the bcr gene on chromosome 22, resulting in the constitutive expression of an abl tyrosine kinase essential for malignant transformation. STI571 is a selective inhibitor of the abnormal abl tyrosine kinase, with demonstrated activity and a good safety profile in adult studies. 

   A phase 1 study was conducted in patients (pts) under the age of 22 years with either CML refractory to interferon alpha therapy, CML relapsing after SCT, or refractory or relapsing Ph+ acute leukemia. STI571 was administered daily, continuously, with courses defined as 28 day intervals. As of August 2001, 30 pts, age range 3-20 years (median 15), had been treated at the following dose-levels: 260 mg/m2, n=6; 340 mg/m2, n=11; 440 mg/m2, n= 7; 570 mg/m2, n=6. Pts diagnoses were CML (n=19), ALL (n=9) and AML (n=2). Therapy was generally well tolerated, and no dose limiting toxicity was observed.  Complete cytogenetic response has been documented in 5 pts, after 2-6 courses each, of 3+, 7+, 12+, 13, 13+ courses each. Pharmacokinetic analysis has shown large inter-patient variability.

Significance:  Daily doses of 260 to 340mg/m2 are associated with drug exposures similar to the doses of 400 to 600 mg being used in adult leukemia studies, and are both safe and effective and therefore can be used for subsequent pediatric clinical trials. This phase 1 study serves as a basis for a Children’s Oncology Group  phase 2 study of STI-571 for children with CML and for a pilot study combining STI-571 with conventional cytotoxic therapy for children with newly diagnosed Ph+ ALL. 

	CCG-3881
	Biology and therapy of good, intermediate and selected poor prognosis neuroblastoma

(229-232)
	Summary: Between 1989 and 1995, 744 eligible children (ages 0-18 years) with neuroblastoma (NBL) were enrolled on CCG-3881 in which risk stratification based on biologic factors was used in guiding treatment.  The purpose of the study was 1) to determine if surgery alone is sufficient therapy for stage I and II NBL (MYCN non-amplified), 2) to prospectively identify biological factors in patients with advanced regional NBL that could improve EFS among stage III patients through risk group treatment stratification, 3) to identify subgroups of infants with stage IV NBL with significantly different survival probabilities, and 4) to evaluate the outcome of supportive care only for asymptomatic infants or low-dose cytotoxic therapy for symptomatic infants with stage IV-S disease.  

· Among children with localized NBL (MYCN non-amplified) treated with surgery alone, the 4-year EFS was 93% for stage I patients and 81% for stage II patients, but the 4-year OS was 99% and 98%, as the majority of patients with progressive disease were salvaged with chemotherapy and radiotherapy.  

· Among stage III patients, NMYC amplification, ferritin level and Shimada pathological classification were found to define favorable and unfavorable prognostic groups in addition to age less or greater than one year. Those patients with all three favorable biologic characteristics treated with 9 months of 4-drug combination chemotherapy and subsequent surgery +/- radiotherapy had a 100% 4-year EFS regardless of age.  Stage III infants with biologically unfavorable NBL had a 90% EFS when receiving the same moderate therapy.  Those patients > 1 year with biologically unfavorable NBL received a dose-intensive induction regimen (CCG-3891) using the same 4 chemotherapeutic agents plus surgery and radiotherapy followed by a consolidation regimen of either myeloablative chemotherapy/TBI with ABMT or further chemotherapy.  Despite this intensive treatment regimen, these high-risk stage III patients had a 54% EFS. 

· Infants with Stage IV disease with non-amplified MYCN tumors had a 93% 3-year EFS using the moderate therapy regimen described above.  Those infants with Stage IV disease and amplified MYCN had only a 10% EFS, despite receiving the more intensive treatment regimen.  

· Among the 58 infants with stage IV-S tumors, none demonstrated MYCN amplification and 96% demonstrated favorable Shimada classification.  Supportive care alone was possible in 57% of the infants, with 100% survival in this group.  Low-dose chemotherapy +/- radiotherapy was employed in infants with clinically significant progressive intra-abdominal disease, most common among infants <2 months of age, and resulted in an overall survival of 78% for infants <2 months of age vs. 90% for the older symptomatic infants.

Significance:  In addition to age, complete tumor biologic characterization can successfully distinguish patients requiring surgery alone, intermediate 4-drug therapy or intensive multi-modality treatment.  Surgery alone is sufficient therapy for the majority of children with localized NBL, as chemotherapy and radiotherapy can salvage most patients with localized NBL who develop progressive disease.  MYCN copy number was the most important prognostic indicator among stage III patients and stage IV infants.  Unfavorable biologic characteristics were associated with poorer outcome among these patient groups, despite treatment with dose-intensive chemotherapy and aggressive consolidation regimens.  The majority of infants with accurately classified stage IV-S NBL have biologically and clinically favorable tumors requiring minimal therapy, although very young infants often require further therapeutic intervention to control rapidly progressive disease.

	CCG-4921

POG-9445
	Intensive/sequential chemotherapy and autologous bone marrow transplantation as retrieval therapy in children with recurrent or unresponsive Wilm’s tumor

(233)
	Summary: Pediatric patients with high-risk relapsed Wilm’s tumor (defined as initial stage 3-4 disease, unfavorable histology, time from diagnosis to relapse < six months, prior chemotherapy with > 2 agents, or prior radiation therapy) have historically had poor outcome with EFS rates < 25%.  In the CCG-4921/POG-9445 study, this high risk population received a salvage regimen consisting of 2 cycles of cyclophosphamide and etoposide (CE) as induction1 (Ind1) and 2 cycles of carboplatin and  etoposide (PE)  as induction2 (Ind2), followed by delayed surgery.  Disease-free pts were assigned to maintenance (M) with 5 cycles of alternating CE and PE, and the remainder pts to ablative therapy and autologous marrow transplant (ABMT). All pts received local radiotherapy.  Pts with progressive disease were off study. Of 66 eligible pts, 53 had measurable disease to evaluate response to induction therapy. Combined, Ind1+Ind2 resulted in 42% CR and 36% PR. The 3-year EFS and S were 46% and 52% respectively. EFS was 59% and 40% for the M and ABMT subgroups, while S was 64% and 42% respectively. EFS and S were better in pts with favorable histology (p=0.0003), or 1-2 metastatic lesions (p=0.009); and liver involvement correlated with lower survival (p=0.06). 

Significance:  CCG-4921/POG-9445 is the first systematic approach to salvage therapy for children with relapsed Wilms’ tumor.  The study demonstrates that an aggressive, but relatively well tolerated, salvage chemotherapy regimen can produce an outcome that appears superior to that achieved historically for this high-risk population.

	CCG-7951
	Induction chemotherapy followed by melphalan/etoposide/TBI and autologous stem cell reconstitution for patients with newly diagnosed hgih risk Ewing’s sarcoma

New ref:

(234)
	Summary: Pediatric patients with newly diagnosed Ewing’s sarcoma metastatic to the bone marrow or distant bony sites were enrolled in a pilot study to determine the feasibility, safety and toxicity of high-intensity chemotherapy and radiation followed by peripheral blood stem cell (PBSC) reinfusion as consolidation therapy in an effort to improve disease free survival for this high-risk patient group.  Induction therapy included 3 cycles of high-dose cyclophosphamide given with doxorubicin and vincristine; alternating with 2 cycles of high-dose ifosfamide and etoposide. Peripheral blood stem cells were collected after a minimum of 2 chemotherapy cycles if bone marrow involvement had resolved. Local control therapy included surgery for selected pts and radiotherapy to the primary site and to sites of metastatic disease. Radiation therapy began after recovery following cycle 5.  High-dose consolidation therapy consisted of total body irradiation followed by melphalan and etoposide followed by PBSC reinfusion. Of 32 eligible pts, 23 pts received MEL/E/TBI and PBSC support, while 9 pts were not considered in the post-stem cell reinfusion outcome because of persistent/progressive disease, early toxic death, pt withdrawal and insufficient data. The 2-year event free survival for all 32 pts is 20% and is 24% for the post-PBSC pts. This strategy did not improve the prognosis for pts with high-risk Ewing’s sarcoma.

Significance:  The results from this well-designed pilot study with its comparison to an appropriate historical control population suggest the limited efficacy for high-dose chemotherapy consolidation in high-risk Ewing’s sarcoma patients in first remission and reinforce the need for new treatment strategies for this poor prognosis group.

	POG-9061
	The treatment of isolated central nervous system leukemia

(235)
	Summary: The purpose of the POG-9061 study for children with acute lymphoblastic leukemia (ALL) and isolated central nervous system (CNS) relapse was to improve outcome by preventing disease recurrence (which occurs primarily in the marrow) by administering intensive therapy before delayed craniospinal radiation. Eighty-three patients with ALL in first bone marrow remission with an isolated CNS relapse were treated with systemic chemotherapy known to enter into the CSF and intrathecal chemotherapy for 6 months. Craniospinal irradiation (24 Gy cranial/15 Gy spinal) was then administered, followed by 1.5 years of maintenance chemotherapy. All 83 patients achieved a second remission. The 4-year event-free survival (EFS) rate was 71.1% + 5.3%.  The 4-year EFS rate for patients with a first complete remission greater than 18 months was particularly favorable (83.3% + 5.3%, while for those with a first complete remission less than 18 months it was 46.2% + 10.2% (P =.0002).

Significance: Isolated meningeal relapse in children with acute lymphoblastic leukemia (ALL) usually has been followed by bone marrow relapse and limited survival.  The results of the POG-9061 study suggest that for children with ALL and an isolated CNS relapse, a treatment approach that delays definitive craniospinal irradiation by 6 months to allow for more intensive systemic and intrathecal chemotherapy results in improved outcome compared to that previously reported.

	CCG 921

CCG-923/

POG-8631

CCG 9891
	Chemotherapy and radiation therapy for children with medulloblastoma

(236-238)
	Summary:  Medulloblastoma is the most common malignant brain tumor of childhood. After treatment with surgery and radiation therapy, approximately 60% of children with medulloblastoma are alive and free of progressive disease 5 years after diagnosis, but many have significant neurocognitive sequelae. 

The CCG 921 study, open from 1986 to 1992, attempted to improve outcome for children with high-stage medulloblastoma by utilizing an intensive "eight-drugs-in-one-day" (8-in-1) chemotherapy regimen both before and after radiation therapy compared with a standard chemotherapy regimen (vincristine, lomustine (CCNU), and prednisone (VCP) given after radiation therapy.  For the 203 eligible patients with medulloblastoma, VCP was superior to 8-in-1 chemotherapy, with 5-year progression-free survival (PFS) rates of 63% (+/-5%) versus 45% (+/-5%), respectively (P = .006). Patients with nondisseminated tumor 3 years of age and older with small amounts of residual tumor after initial surgery had a 78% (+/-6%) 5-year PFS rate. Children younger than 3 years old who received a reduced XRT dosage had only a 32% (+/-10%) 5-year PFS rate.  

The CCG-923/POG-8631 study was open from 1986 through 1990, and asked whether the dose of neuraxis radiation could be reduced from 36 Gy to 23.4 Gy without compromising disease control for patients 3 to 21 years of age with low-stage medulloblastoma, minimal postoperative residual disease, and no evidence of neuraxis disease.  The study randomized 126 patients between these 2 doses of radiation, but was closed following a planned interim analysis that showed that patients receiving reduced neuraxis treatment had increased frequency of relapse.  EFS at 5 years is 67% for patients receiving standard-dose radiation, compared to 52% for patients receiving reduced-dose radiation (p=0.080).

The CCG 9891 study was undertaken to determine the feasibility and efficacy of treating children with nondisseminated medulloblastoma with reduced-dose craniospinal radiotherapy plus adjuvant chemotherapy, since higher doses of radiation are associated with increased risk of neurocognitive sequelae. From 1990 to 1994, 65 children between 3 and 10 years of age with localized medulloblastoma were treated with postoperative, reduced-dose craniospinal radiation therapy, followed by adjuvant CCNU, vincristine, and cisplatin chemotherapy. Progression-free survival was 86% +/- 4% at 3 years and 79% +/- 7% at 5 years.

Significance: The CCG 921 study demonstrated that a complex and toxic regimen did not improve outcome for children with medulloblastoma in comparison to a simpler, less toxic regimen, and it also indicated that there was no benefit from giving chemotherapy prior to radiation.  The CCG-923/POG-8631 study demonstrated that reduced-dose neuraxis irradiation is associated with increased risk of early relapse and lower 5-year EFS compared to standard-dose irradiation, but that outcome remains sub-optimal for this patient population even with the use of standard-dose irradiation.  Data from the CCG 9891 study suggest a favorable outcome with reduced dose neuraxis radiation used in the context of post-irradiation cisplatin-based chemotherapy.  Data from these three studies were used in designing the current nationwide randomized trial (A9961) for older children with medulloblastoma in which CCG 9891 based-chemotherapy is compared to a regimen substituting cyclophosphamide for CCNU.  All children in the A9961 study receive reduced dose radiation therapy.

	CCG ALL Tumor Bank
	ALL Biological Studies

(239-242)

	Summary: Ikaros, a zinc finger-containing DNA-binding protein, is required for normal lymphocyte development.  It appears to target the Mi-2/NuRD multiprotein co-repressor complex to regions of heterochromatin resulting in chromatin remodeling and histone deacetylation.  Mice that express dominant-negative "leukemogenic" isoforms of Ikaros develop an aggressive form of T-cell leukemia.

Ikaros gene expression was studied in normal human bone marrow and normal thymus cells and in leukemia cells from children with T-cell acute lymphoblastic leukemia (ALL), children with B-precursor ALL, and infants with ALL.  Leukemia cells from all three groups of patients expressed high levels of non-DNA-binding or aberrant DNA-binding isoforms of Ikaros.  In leukemia cells, the normal Ikaros subcellular distribution of nuclear localization in discrete foci was absent, and most leukemia cells showed Ikaros expression predominantly in the cytoplasm.  A recurring 30 base pair deletion resulting in deletion of 10 amino acids was observed in 15 of 21 sequenced ALL cases, and this deletion was not observed in normal bone marrow cells or normal thymocytes.

Significance: These results suggest a role for Ikaros in the majority of cases of childhood ALL, including cases developing from both T-lineage and B-lineage lymphoid precursors.  These observations support the hypothesis that the expression of dominant negative Ikaros isoforms and/or the disruption of normal Ikaros function may contribute to leukemogenesis in children.

	CCG-3891
	Autologous Bone Marrow Transplantation versus Conventional Intensive Chemotherapy for High-Risk Neuroblastoma with Post-Transplant Randomization for 13-cis-retinoic acid

(243-245)
	Summary: The objectives of protocol CCG-3891 were to compare autologous bone marrow transplantation (ABMT) to intensive conventional chemotherapy as consolidation therapy for children with high risk neuroblastoma and, secondarily, to evaluate the efficacy of 13-cis-retinoic acid (13-cis-RA) therapy given following the completion of the consolidation therapy.  Preclinical data demonstrated that 13-cis-RA can induce differentiation and growth arrest of neuroblastoma in vitro. Between 01/91 and 04/96, 379 patients (89% stage IV) were randomized to ABMT or conventional chemotherapy consolidation therapy.  The 3-yr EFS from the time of randomization was significantly better for ABMT (34%) than for conventional chemotherapy (22%) (P=0.034).  Subsequent treatment with 13-cis-RA was of benefit to both ABMT and conventional chemotherapy treatment groups with 3-yr EFS of 46% for those randomized to 13-cis-RA vs. 29% for those assigned no further therapy (P= 0.027).  When only the stage IV patients were analyzed, the 3-yr EFS for randomization to transplant was 30% vs. 20% for patients assigned to continuation chemotherapy (P= 0.07); for those assigned to 13-cis-RA the 3-yr EFS was 40% vs. 25% for those assigned no further therapy (P= 0.09).  Toxicity of 13-cis-RA was minimal.

Significance: This study provides evidence that high-dose chemotherapy and radiotherapy followed by transplantation of purged autologous bone marrow is superior to conventional chemotherapy as consolidation therapy in children with high-risk neuroblastoma.  Additionally, post-consolidation treatment with 13-cis-retinoic acid improves outcome for patients without progressive disease.  The CCG 3891 study is the first study to demonstrate improved outcome through the use of a differentiating agent for the treatment of childhood solid tumors.

	CCG-3891
	Autologous Bone Marrow Transplantation versus Conventional Intensive Chemotherapy for High-Risk Neuroblastoma with Post-Transplant Randomization for 13-cis-retinoic acid

New ref:

(246)
	Summary: Protocol CCG-3891 compared autologous bone marrow transplantation (ABMT) to intensive conventional chemotherapy as consolidation therapy for children with high-risk neuroblastoma.  Investigators quantified neuroblastoma cells in bone marrow and blood by immunocytology at diagnosis, week 4, week 12, bone marrow collection, and end of induction.  At diagnosis, tumor cells were detected in bone marrow in 81% and in blood in 58% of patients. This percentage decreased to 19% and 5%, respectively, at the time of bone marrow collection.  Increasing tumor cell concentration in bone marrow at weeks 0, 12, and at bone marrow collection was associated with decreased EFS, as was positive blood immunocytology at diagnosis.  The prognostic significance of immunocytology positive bone marrow was independent of morphologic detection of bone marrow involvement, n-MYC status and serum ferritin.  Using a cut point of >100-tumor cells vs. <100 tumor cells/105 nucleated bone marrow cells, the effect on 3 year EFS was 36% vs 22% at diagnosis (P=.018), 27% vs 7% at week 12 (P=.0002), 28% vs 0% at time of collection (P<.0001), and 32% vs 0% at end of induction (P=.0014).
Significance: This study indicates that quantitative bone marrow immunocytology has prognostic significance at diagnosis and during induction therapy independent of other known prognostic indicators.    The finding of peripheral blood tumor cells indicates the need for determining the presence of tumor cells in peripheral-blood stem cell collections and the importance of determining whether tumor-cell purging of stem cell products is beneficial.  The current phase III clinical trial for high-risk neuroblastoma further assesses bone marrow tumor prognostic significance and randomizes patients to receive purged or unpurged autologous peripheral blood stem cell products.

	NWTS Tumor Bank


	National Wilms Tumor Study Group Tumor Bank

(247)

	Summary:  Malignant rhabdoid tumor (MRT) is a rare cancer of infancy and early childhood characterized by extreme aggressiveness and resistance to chemotherapy.  MRTs occur in various locations, including kidney, brain and soft tissues.  Previous cytogenetic and molecular analyses demonstrated deletion of a specific region on the long arm of chromosome 22 (22q11.2) as a recurrent genetic characteristic of MRTs.  Eighteen atypical teratoid and rhabdoid tumors of the brain and 7 renal and 4 extrarenal rhabdoid tumors were examined for mutations in the candidate rhabdoid tumor suppressor gene, INI1. Fifteen tumors had homozygous deletions of one or more exons of the INI1 gene, and the other 14 tumors demonstrated mutations. Germ-line mutations of INI1 were identified in four children, one with an atypical teratoid tumor of the brain and three with renal rhabdoid tumors. 

Significance:  These studies suggest that INI1 is a tumor suppressor gene involved in rhabdoid tumors of the brain, kidney, and other extrarenal sites.  This finding will facilitate diagnosis of rhabdoid tumors in young children and will be helpful to researchers studying the etiology of childhood cancers.

	INT-0070
	National Wilms= Tumor Study – 4

(248, 249)
	Summary: Outcome for children with Wilms= tumor is generally excellent, and a remaining challenge is to identify the least burdensome therapy able to achieve such good outcome. The NWTS-4 study was designed to evaluate the efficacy, toxicity, and cost of administration of different regimens for the treatment of Wilms= tumor. Between August 6, 1986 and September 1, 1994, 1,687 previously untreated children with Wilms= tumor were randomized to treatment that included vincristine and either divided-dose courses {given daily x 5 = standard (STD)} or single-dose {pulse-intensive (PI)} treatment with dactinomycin. AHigh risk@ patients also received either STD courses (daily x 3) or pulse-intensive treatment with doxorubicin.  A second randomization compared the standard duration of therapy (15 months) to a shortened duration of therapy (6 months).  The 2-year relapse-free survival (RFS) rates for patients who were randomized to treatment with pulse-intensive chemotherapy was the same as that of patients randomized to treatment with STD chemotherapy, and outcome for patients receiving shorter duration of therapy was equivalent to that of patients receiving the longer duration of therapy. 

Significance:  Six months of therapy with pulse-intensive drug administration is recommended as the new standard of therapy for children with Wilms= tumor, since it is as effective as the long administration schedule and can be administered at a substantially lower total treatment cost.  Pulse-intensive drug administration is recommended based on demonstrated efficacy, greater administered dose-intensity, less severe hematologic toxicity, and the requirement for fewer physician and hospital encounters. 



	CCG-1882


	Treatment of Newly Diagnosed Acute Lymphoblastic Leukemia in Children with a Poor Prognosis

(250)
	Summary:  CCG investigators formulated an augmented BFM (A-BFM) regimen that provides prolonged, intensified postinduction chemotherapy relative to the standard CCG-modified BFM regimen (S-BFM). In an attempt to replicate promising pilot experience with this new regimen, CCG conducted a randomized evaluation of A-BFM versus S-BFM for patients at high risk for treatment failure because of a slow early response (SER) to induction therapy. From April 1991 until May 1995, 311 patients showing SER were randomly allocated to receive A-BFM or S-BFM.  The outcome at five years was significantly better in the augmented-therapy group than in the standard-therapy group (event-free survival (+/-SD): 75.0+/-3.8 vs. 55.0+/-4.5 percent, P=0.001; overall survival: 78.4+/-3.7 vs. 66.7+/-4.2 percent, P=0.02).  The difference between treatments was most pronounced among patients one to nine years of age, all of whom had white-cell counts of at least 50,000 per cubic millimeter (P=0.001). 

Significance: CCG investigators have identified an intensive therapy that has substantial (but acceptable) toxicity, and that has now been shown to significantly improve outcome for children with high risk of treatment failure.  CCG investigators are now attempting to see if components of this more effective therapy can be applied successfully to improve outcome for children with ALL who are not at such high risk for treatment failure.

	CCG-1922
	Treatment of Newly Diagnosed Standard Risk Acute Lymphoblastic Leukemia

(251)
	Summary:  From 1993 to 1995, 1060 children with lower risk ALL (age 1-9 years; WBC <50 k/μl) were enrolled in a randomized comparison of dexamethasone (6 mg/m2/d) for 28 days in induction plus taper versus prednisone (40 mg/m2/d), as above. During maintenance phases, 5 days of the same steroid were given monthly, at the same doses. All patients received a single course of Adelayed intensification@.  Prophylactic cranial radiation was not used. Patients randomized to receive dexamethasone have had significantly fewer CNS relapses, with a 3-yr CNS relapse rate (SE) of 3.1  0.8%, compared with 7.1  1.2% for patients receiving prednisone (p = .009). The 3-yr EFS rate is 91  1% for dexamethasone and 86  2% for prednisone (p = .01).  Dexamethasone had a higher incidence of reversible toxicities, including severe steroid myopathy (2.3% incidence) and hyperglycemia, during induction.

Significance: While further follow-up will be necessary, dexamethasone appears to be an effective strategy for reducing CNS recurrence for children with ALL.  If additional follow-up confirms an advantage for dexamethasone, it will replace prednisone as the primary steroid for standard treatment of children < 10 years of age with ALL.  Further testing will be required in older children before incorporating dexamethasone into standard therapy, because the toxicities of dexamethasone (particularly avascular necrosis) are greater for adolescents.

	POG-9049/ CCG-8882
	Comparison of high dose or standard dose cisplatin with etoposide and bleomycin (HDPEB vs PEB) in children with stage III and IV malignant germ cell tumors (MGCT), A Pediatric Intergroup Trial

(252, 253)
	Summary:  Prior to 1990, children with advanced stage malignant germ cell tumors (MGCT) could expect only 40-60% survival with multi-modality treatment.  POG-9049/CCG-8882, conducted from 1990-96, was designed to study response, EFS and toxicity in children with stages III & IV gonadal (testis, ovary) and stages I-IV extragonadal MGCT treated with newer platinum-based therapies. Eligible patients were randomly assigned to receive 4 cycles of chemotherapy with either high-dose cisplatin (40mg/m2/d, d1-5; HDP) or standard-dose cisplatin (20mg/m2/d, d1-5; P). Both cisplatin doses were delivered in combination with E(100mg/m2/d, d1-5) and B(15mg/m2, d1) to determine the impact of cisplatin dosage on outcome.  For patients with Stage III/IV testicular or ovarian tumors, there was a trend for better outcome with HDP, but 2-year EFS rates were approximately 90% or higher for both treatment patient groups.  Similarly, for patients with extragonadal tumors, there was a trend favoring HDP, with 2-year EFS 75% for SDP and 87% for HDP (p =.09).  Toxicity was substantially greater for patients receiving HDP.

Significance:   This study demonstrates the remarkable efficacy of platinum-based regimens for pediatric germ cell tumors, with EFS rates much greater than those previously achieved and approaching 90-95% for many patient groups.  While high-dose cisplatin may be associated with better event-free survival, its associated toxicity (especially hearing loss) is unacceptable and for most patients a standard dose cisplatin regimen is recommended.

	POG-9005
	Treatment of Newly Diagnosed Standard Risk B-Precursor Acute Lymphoblastic Leukemia

(254)
	Summary:  The purpose of this study was to compare a regimen using post-induction intensification with intermediate-dose methotrexate given intravenously to a similar regimen that used low-dose methotrexate given orally.  Potential advantages for the intermediate-dose regimen include better penetration into the central nervous system and other sanctuary sites and achievement of higher serum levels that might be adequate to circumvent cellular resistance mechanisms.  699 patients with standard risk B-precursor ALL  were randomized to receive following achievement of remission either:  12 courses of intravenous methotrexate and intravenous mercaptopurine;  or 12 courses of repetitive, low-dose oral methotrexate with intravenous mercaptopurine. The estimated 4-year continuous complete remission (CCR) rate for patients treated with the intermediate dose methotrexate regimen is 80.3% and with the low-dose methotrexate regimen is 75.9%. By log-rank analysis, the high-dose methotrexate regimen demonstrated superior CCR (P = .013). 

Significance:  The POG-9005 randomized comparison demonstrates the superiority of high-dose methotrexate to low-dose methotrexate given orally as post-induction intensification in terms of the prevention of relapse in children with B-precursor ALL at lower risk for relapse.  Future studies are planned to compare the relative efficacies and potential additive benefit of intermediate dose methotrexate as post-induction intensification versus BFM-type delayed intensification.



	CCG-1882
	Treatment of Newly Diagnosed Acute Lymphoblastic Leukemia in Children with a Poor Prognosis

(255)
	Summary:  CCG investigators formulated an augmented BFM (A-BFM) regimen that provides prolonged, intensified postinduction chemotherapy relative to the standard CCG-modified BFM regimen (S-BFM). In an attempt to replicate promising pilot experience with this new regimen, CCG conducted a randomized evaluation of A-BFM versus S-BFM for patients at high risk for treatment failure because of a slow early response (SER) to induction therapy. From April 1991 until May, 1995, 311 patients showing SER were randomly allocated to receive A-BFM or S-BFM. Four-year EFS was significantly superior for patients receiving A-BFM (75.4%) versus patients receiving S-BFM  (57.2% ) (p = .0006). 

Significance: CCG investigators have identified an intensive therapy that has substantial (but acceptable) toxicity, and that has now been shown to significantly improve outcome for children with ALL at high risk for treatment failure.  CCG investigators are now attempting to see if components of this more effective therapy can be applied successfully to improve outcome for children with ALL who are not at such high risk for treatment failure.



	CCG-1891
	Treatment of Newly Diagnosed Acute Lymphoblastic Leukemia in Children with Moderate Prognosis

(256)

	Summary:  CCG investigators have previously shown that post-induction intensification (delayed intensification = DI) improves outcome for children with ALL (Tubergen et al. J Clin Oncol 11; 527, 1993).  Earlier CCG studies had also suggested that vincristine/prednisone (VP) pulses q 28 days during maintenance improved outcome for children with low risk ALL.(Bleyer et al., J Clin Oncol 9: 1012-1021, 1991). Based on these studies, CCG-1891 tested whether double DI (DDI) or intensified q 21 day VP pulses (VPI) would increase EFS in moderate-risk patients.  Between January 1990 and July 1993, 1204 patients were randomly assigned to one DI (n = 405), DDI (n = 402) or VPI (n = 397). EFSs at 5 years are as follows: DI, 76.6%; DDI, 84.1%; and VPI, 78.1%. Pair wise comparisons show significantly better 5-year EFS with DDI: DDI vs. DI, p = 0.03, relative hazard rate (RHR) = 1.42; DDI vs VPI, p = 0.04, RHR = 1.39. 

Significance:  Based on these data, CCG recommends DDI as an appropriate standard therapy for children with NCI standard risk ALL.



	POG-8314 & POG-8719
	Treatment of Children and Young Adults with Localized Non-Hodgkin=s Lymphoma

(257)
	Summary:  Children and young adults with early-stage non-Hodgkin's lymphoma (NHL) have an excellent prognosis, but previously treatment was prolonged and associated with multiple side effects. POG performed two studies between 1983 and 1991 for children and young adults (age, <21 years) with early-stage non-Hodgkin's lymphoma to determine whether treatment could be simplified. In the first trial, patients were treated for 9 weeks with induction chemotherapy, followed by 24 weeks of continuation chemotherapy with mercaptopurine and methotrexate. Half the patients were randomly assigned to receive involved-field irradiation. In the second trial, after the 9 weeks of induction chemotherapy, the patients were randomly assigned to receive 24 weeks of continuation chemotherapy or no further therapy.  A total of 340 patients were enrolled in the two trials.  At five years, the projected rates of continuous complete remission were 89% for patients receiving 9 weeks of chemotherapy without radiotherapy, 86% for patients receiving 8 months of chemotherapy without radiotherapy, and 88%  for patients receiving 8  months of chemotherapy with radiotherapy.  Event-free survival among the sub-group of patients with early-stage lymphoblastic lymphoma was inferior to that among the patients with other subtypes of lymphoma (63%  vs. 88%,  P<0.001). Continuation therapy was effective only in patients with lymphoblastic lymphoma. 

Significance:  These two sequential POG studies have demonstrated that a 9 week chemotherapy regimen without irradiation of the primary sites of involvement is adequate therapy for most children and young adults with early-stage, nonlymphoblastic non-Hodgkin's lymphoma.

	CCG-1882
	Treatment of Newly Diagnosed Acute Lymphoblastic Leukemia in Children with a Poor Prognosis

(255)
	Summary:  CCG investigators formulated an augmented BFM (A-BFM) regimen that provides prolonged, intensified postinduction chemotherapy relative to the CCG-modified BFM regimen. A-BFM was tested in 101 patients with ALL and unfavorable presenting features who additionally showed slow early response (SER) to induction therapy.  The 4-yr EFS rate from the end of induction for SER patients treated with A-BFM was 70.8% +/- 4.6%.  In comparison, an historical control population had a 4-yr EFS rate of approximately 30%. 

Significance: CCG investigators have identified an intensive therapy that has substantial (but acceptable) toxicity, and that appears to produce a significant improvement in EFS.  A randomized comparison between the A-BFM regimen and the standard CCG BSM regimen followed completion of this 101 patient pilot experience.

	POG-9000
	AlinC-15 Biology Studies:  p53 function in childhood ALL

(258)
	Summary: The purpose of this study was to determine whether potential alteration in p53 function through p53 gene mutation or mdm-2 over expression correlates with early treatment failure in childhood acute lymphoblastic leukemia (ALL).  Diagnostic marrow samples from 34 children were analyzed for p53 gene alterations and for mdm-2 over expression. These samples were derived from two groups of children with ALL: 17 good outcome patients who are in long-term continuous complete remission and 17 poor outcome patients who did not achieve a complete remission or relapsed within 6 months of achieving remission.  Seven of 17 children in the poor outcome group were found to have alterations in p53 function as determined by p53 gene mutations (2) or greater than 10-fold over expression of mdm-2 protein (5). In comparison, aberrant p53 protein expression was found in only one good outcome patient, and no good outcome children were found to have elevated levels (> 10-fold) of mdm-2 protein. 

Significance: Alterations in p53 function in childhood ALL appear more common in cases of early treatment failure than in children who remain in long-term continuous remission  (41% vs 6%).  This has implications for prognosis-assessment and potentially for treatment interventions.

	POG-8862,

-9000, and

-9004
	T-cell ALL Treatment Studies

(259, 260)
	Summary: In T-cell acute lymphoblastic leukemia (T-ALL), both the p15 and p16 genes are deleted at a high frequency, with p16 gene deletion occurring slightly more frequently than p15 gene deletion. POG investigators have now shown that in addition to deletion, the p15 gene is preferentially hypermethylated at a 5' CpG island, which has been shown previously to be associated with loss of transcription of this gene.  The overall rates of alteration (either deletion/rearrangement or methylation) occurring in at least one allele are > 80% for both the p15 gene and the p16 gene at diagnosis.   POG investigators observed no clinical significance of p15/p16 gene deletion in diagnosis T-ALL (e.g., with respect to WBC, incidence of mediastinal mass, rate of relapse, duration of first remission or event-free survival). In relapse T-ALL, however, patients with p16 deletion experienced a significantly shorter duration of post-relapse survival.

Significance:  These results lend strong support for a role of both p15 and p16 as tumor suppressors in T-ALL and demonstrate the clinical significance of p16 deletion for children with relapsed T-ALL.

	CCG-E15
	Epidemiology of Childhood ALL

(261)
	Summary:  Previous studies found associations between childhood leukemia and surrogate indicators of exposure to magnetic fields (the power-line classification since known as "wire coding"), but not between childhood leukemia and measurements of 60-Hz residential magnetic fields.  Investigators from the Children's Cancer Group and the National Cancer Institute enrolled 638 children with acute lymphoblastic leukemia (ALL) who were under 15 years of age and 620 controls in a study of residential exposure to magnetic fields generated by nearby power lines.  The risk of childhood ALL was not linked to summary time-weighted average residential magnetic-field levels, nor was the risk of ALL higher among children whose main residences were in the highest wire-code category. Furthermore, the risk was not significantly associated with either residential magnetic-field levels or the wire codes of the homes mothers resided in when pregnant with the subjects. 

BThe data from this important study provide little evidence that living in homes characterized by high measured time-weighted average magnetic-field levels or by the highest wire-code category increases the risk of ALL in children.

	POG-9243
	Treatment for Children with Intermediate-Risk Neuroblastoma 

(262)
	Summary: This study tested the hypothesis that neuroblast ploidy could be used as the sole guide for treatment selection in infants with unresectable or metastatic tumors and could differentiate between those who would respond to our previous standard regimen and those who would benefit from an immediate switch to another therapy.  130 infants with hyperdiploid tumors (better prognosis in retrospective studies) were treated with a well-tolerated regimen of cyclophosphamide and doxorubicin. 42 infants with diploid tumors (DNA worse prognosis in retrospective studies) received cisplatin and teniposide after an initial course of cyclophosphamide plus doxorubicin.  The 3-yr S for the entire hyperdiploid group was 94% and was 55% for the diploid group.  NMYC gene amplification was a marker of higher risk disease within both the diploid group and the hyperdiploid group.  

Significance:  Use of a prognostic staging system based on tumor cell ploidy, augmented with the NMYC gene copy number, may improve treatment assignment for infants with unresectable or metastatic neuroblastoma.  Patients with favorable biology may require minimal therapy to achieve favorable outcome, while those with unfavorable biology require aggressive treatment and new treatment approaches.

	POG-8602
	Evaluation of treatment regimens in acute lymphoid leukemia of childhood (AlinC-14)

(263)
	Summary:  TEL gene rearrangement is the most common genetic lesion in pediatric ALL, occurring in about 25% of B-lineage cases.  Previous data from patients treated on St. Jude protocols suggested that TEL gene rearrangement conferred a favorable prognosis.  To confirm these preliminary findings and to extend them to patients treated with antimetabolite-based therapy, POG investigators conducted a case-control study of patients treated on the POG-8602 study.  The risk of treatment failure by 4 years from diagnosis was 5.4 times lower in the rearranged TEL group than in the germline TEL group.

Significance: The presence of a rearranged TEL gene is associated with an improved survival among patients treated with antimetabolite based therapy.  These data suggest that patients with TEL gene rearrangements can achieve excellent outcome with relatively non-intensive, antimetabolite-based  therapy.  

	POG-8821
	Intensive multi-agent therapy versus autologous bone marrow transplantation early in first complete remission for children with Acute Myeloid Leukemia

(264)

	Summary:  The POG 8821 study compared the efficacy of ABMT and intensive consolidation chemotherapy (ICC) for children with newly diagnosed AML.  Following induction therapy, patients not eligible for allogeneic BMT were randomized to receive either ICC or ABMT (busulfan 4 mg/kg/d x 4 + cyclophosphamide 50 mg/kg/d x 4 and 4-hydroperoxy-Cy purged (100 mcg/mL) marrow).  233 patients were randomized to ICC (118) or ABMT (115).   For the randomized patients, EFS at 3 yrs for ICC or ABMT groups was not statistically different when analyzed by intent to treat (ICC 36% vs ABMT 38%), and 3-yr survival rates were also similar (ICC 44% vs ABMT 40%). 

Significance:  Non‑randomized studies in the 1980s had suggested that ABMT improved outcome for patients with AML.  However, the randomized  POG‑8821 study suggests that ABMT is not superior to ICC, suggesting that approaches other than ABMT need to be explored in order to improve outcome for children with AML.

	CCG-160

CCG-1891

CCG-123
	CCG Studies for Children with Acute Lymphoblastic Leukemia

(265-267)
	Summary:  CCG investigators have made significant contributions in identifying the prognostic significance of Day 7 and 14 bone marrows for children with ALL.  For example, among 1,490 patients with complete data from the CCG-160 protocol series, the status of the d 14 BM was a highly significant predictor of DFS by univariate and multivariate analysis. The observed/expected (O/E) failure rate in patients with d14 M1 (less than 5% blasts), M2 (5% to 25% blasts), or M3 (greater than 25% blasts) BM rating who were subsequently M1 on day 28 or day 42, was .87, 1.59, and 2.30, respectively. Similar data are available for children with high-risk ALL, for whom the Day 14 marrow response is prognostic for the 6-year EFS rate: M1 = 72%, M2 = 32%, and M3 = 40%  (p < .001). The Day 7 marrow response is also predictive of 6-year EFS rate for children with high-risk ALL:  M1 = 78%, M2 = 61%, and M3 = 49% (p < .001).

Significance:  CCG is evaluating the utility of the Day 7 marrow response for treatment assignment in a  study (CCG-1882) in which patients showing a slow response to induction therapy (as measured by Day 7 bone marrow status) and hence at higher risk for treatment failure are randomized to continue with a standard high-risk ALL regimen or to proceed to a more intensive therapy. 

	CCG-2891

CCG-2881

POG-9047
	Neuroblastoma biology studies

(268-271)
	Summary:  Investigators in the pediatric Cooperative Groups have made multiple contributions to elucidating the role of biologic factors in the etiology and the response to treatment for neuroblastoma.  Cooperative Group investigators have recently reported the following important observations:  (1) chromosome 1p loss of heterozygosity is associated with poor prognosis, although its significance as a prognostic factor is reduced when N‑myc status is considered;  (2) N‑myc amplification, which is associated with very poor outcome in older children with neuroblastoma, is also associated with very poor outcome in infants with disseminated disease; (3) high levels of expression of the multi-drug‑resistance‑associated protein (MRP) in patients with neuroblastoma correlates strongly with poor outcome; (4)  high levels of TRK ‑A expression (high‑affinity nerve growth factor receptor) correlates with good outcome, while absence of TRK‑A gene expression is associated with tumor progression. 

Significance:  Identification of reliable prognostic factors is critical to the optimal treatment of children with neuroblastoma, since cure can be achieved with minimal therapy for some patients while other patients require very intensive therapy to have a chance for cure.  

	CCG-2891
	Treatment of children <21 with newly diagnosed Acute Myeloid Leukemia and myelodysplastic syndrome

(272)
	Summary:  CCG investigators randomized 591 eligible patients to either Atiming intensive@ induction therapy (in which a second course of induction therapy is given on Day 10 regardless of hematopoietic status) or to standard timing induction therapy (in which a second course is given on Day 14 or later depending on bone marrow status).   The 3-year EFS rate was markedly improved for patients receiving Atiming intensive@ induction therapy ( 42% versus  27% for standard timing induction therapy, p = .0005).  

Significance:  The CCG‑2891 study is important for demonstrating that although early intensive therapy is more toxic than standard timing therapy, eventual outcome is improved by use of the timing intensive strategy.

	CCG-2891
	Treatment of children <21 with newly diagnosed Acute Myeloid Leukemia and myelodysplastic syndrome

(273)

	Summary:  Patients treated on CCG-2891 who achieved remission were allocated to allogeneic BMT (Bu/Cy) if an appropriate family donor was present or randomized to autologous BMT (ABMT) with 4HC purging versus non-ablative therapy utilizing high dose (HD) cytarabine and other drugs.   Overall actuarial 4 disease-free survival and survival at 3 years from end of induction for 450 patients allocated/randomized to the 3 post-remission arms, based on “intent to treat,” was: 70% for allogeneic BMT, 50% for HD non-ablative therapy, and 40% for ABMT.   

Significance: These data indicate that children with AML who achieve remission should proceed to allogeneic BMT if a family match exists: otherwise aggressive conventional post-rem therapy should be utilized. For patients who receive intensively-timed induction therapy as well (see above), greater than 50% can be expected to be cured.

	POG-9006
	Up front intensive 6-MP/methotrexate versus alternating chemotherapy for Acute Lymphoblastic Leukemia in childhood

(274)

	Summary:  POG investigators entered 477 patients onto a protocol randomizing patients following induction therapy to 12 courses of intensive methotrexate/mercaptopurine (MTX/MP) (1 gm/m2 each) or to 12 intensive course of alternating drug combinations (MTX/MP as above; cytarabine/teniposide; and cytarabine/daunomycin/prednisone/PEG-asparaginase).  Actuarial 2-year continuous complete remission (CCR) was 75% for patients receiving intensive MTX/MP and 84% for patients receiving the intensive alternating drug combinations (p = .006)

Significance: Although treatment regimens that utilize only antimetabolites (such as methotrexate and mercaptopurine) are preferable in terms of their toxicity profile, the POG‑9006 study clearly demonstrated that additional agents are required to achieve higher event‑free survival rates.

	INT-0032

IRS

CCG

POG
	Intergroup Rhabdomyosarcoma Study - III

(275)
	Summary:  Between 1984 and 1991, IRS investigators entered 1062 previously untreated patients with rhabdomyosarcoma and related histiotypes  onto the IRS-III study, with randomization or treatment assignment based on clinical group (I through IV), histology (unfavorable or favorable), and site of the primary tumor.  The overall outcome of therapy in IRS-III was significantly better than in IRS-II (5-year PFS, 65% vs 55%; p < .001 by stratified testing).  Patients with group III tumors, excluding those in special pelvic, orbit, and other selected nonparameningeal head sites, fared much better on the more intensive regimens of IRS-III than on pulsed VAC or VAC-VADRC in IRS-II (5-year PFS estimates, 62% vs 52%; p < .01).  Patients with group I favorable-histology tumors fared as well on a 1-year regimen of vincristine and dactinomycin (VA), as did a comparable group treated with VA plus cyclophosphamide (c) (5-year PFS, 83% vs 76%; p = .18). 

Significance:  Intensification of therapy for most patients in IRS-III, using a risk-based study design, significantly improved treatment outcome overall.  Additionally, a subset of patients with favorable prognosis was identified for whom relatively non-toxic two-drug therapy resulted in very good outcome.

	CCG-213
	Treatment of Newly Diagnosed Acute Myeloid Leukemia in Children 

(276)

	Summary:  CCG investigators entered a total of 591 assessable children onto CCG-213 to  evaluate if the addition of etoposide, thioguanine, and dexamethasone to daunorubicin and cytarabine (five-drug regimen) during induction would improve remission induction rates and survival of children with acute myeloid leukemia (AML) when compared with the standard regimen of cytarabine and daunorubicin (7 + 3) and whether allogeneic bone marrow transplantation (BMT) or intensive chemotherapy consolidation with or without maintenance would give a superior outcome.   The induction rate was 79% for 7 + 3 and 76% for the five-drug regimen (not significant). Comparisons of BMT to chemotherapy favored BMT, but these differences do not always reach statistical significance . No benefit for maintenance therapy was found and, in some comparisons, it was inferior to discontinuation of therapy (5-year survival rate, 46% v 68%).

Significance:  No benefit for maintenance therapy was found, leading to its deletion from subsequent CCG studies for children with AML.  

	NWTS-1,-2,-3 &-4
	National Wilms= Tumor Study - 1, 2, 3 and 4

(277)

	Summary:  Clear-cell sarcoma of the kidney (CCSK) is a rare pediatric renal tumor distinctive from Wilms= tumor and has a poorer prognosis than Wilms= tumor.  NWTS investigators evaluated the combination of vincristine (VCR) and dactinomycin (AMD), with or without doxorubicin (DOX), and for patients treated on NWTS-3 compared the combination of VCR, AMD, and DOX with (regimen J) or without (regimen DD-RT) cyclophosphamide (CTX). The 6-year relapse-free survival rate for the eight children with CCSK treated with VCR, AMD, and radiation therapy was 25.0%, compared with 63.5% for the 58 children treated with VCR, AMD, DOX, and radiation therapy (P = .09).  The 6-year relapse-free survival rate for children with CCSK treated on regimen DD-RT was 64.6%, compared with 58.2% for those treated on regimen J (P = .79).  

Significance:  The NWTS studies identified the importance of  doxorubicin to the successful treatment of children with CCSK and found that the addition of CTX in the dose and schedule used in NWTS-3 does not appear to be necessary when DOX is given with VCR and AMD.

	NWTS-4

POG-9046
	National Wilms= Tumor Study - 4 (NWTS-4) and Molecular Genetic Analysis of Wilms= Tumors and Nephrogenic Rests

(278-280)
	Summary:  Investigators from the NWTS and collaborators making using of specimens from patients entered onto NWTS clinical trials have made important observations about the biology of Wilms= tumor, including: (a) identification and mapping of a putative Wilms= tumor locus on chromosome 16q.  LOH at this locus appears to be associated with significantly poorer relapse-free and overall survival percentages ;  (b) identification of tumor-specific loss of imprinting at the IGF II locus in many Wilms= tumors; (c) identification of the association between anaplastic Wilms= tumor (a histiotype associated with poor prognosis) and p53 mutations.

Significance: Identification of reliable prognostic factors may allow therapy reductions for children with very good outcome with current therapy, while identifying those children who may benefit from more intensive or novel treatment approaches.  

	NWTS-3 & -4
	National Wilms= Tumor Study - 3 (NWTS-3) and National Wilms= Tumor Study - 4 (NWTS-4) 

(281)

	Summary:  Children with Wilms= tumor who have diffuse anaplasia are at increased risk of treatment failure. The NWTS randomized patients with stages II to IV Wilms= tumor and focal or diffuse anaplasia to receive either the combination of vincristine, dactinomycin, and doxorubicin  (regimen DD-RT) or the same 3 agents and additionally cyclophosphamide (regimen J).   The 4-year RFS rate for five children with focal anaplasia who received regimen DD-RT was 80.0%, compared with 100.0% for eight children who received regimen J (P = .68).  The 4-year RFS rate for 29 children with diffuse anaplasia treated with regimen DD-RT was 27.2%, compared with 54.8% for 30 children treated with regimen J (P = .02). 

Significance:  Children with focal anaplasia have an excellent prognosis when treated with vincristine, doxorubicin, and dactinomycin. The addition of cyclophosphamide to the three-drug treatment regimen improves outcome for children with stage II to IV Wilms= tumor with diffuse anaplasia.  The NWTS is building upon this finding by intensifying therapy for patients with diffuse anaplasia using a cyclophosphamide-based regimen. 

	INT-0091

POG

CCG
	Evaluation of vincristine, adriamycin, cyclophosphamide, and dactinomycin with or without the addition of ifosfamide and etoposide in the treatment of patients with newly-diagnosed Ewing=s sarcoma or PNET of bone

(282)

	Summary:  POG and CCG investigators collaborated in a trial to assess the effect of adding the ifosfamide plus etoposide combination (I/E) to standard therapy with vincristine, adriamycin, cyclophosphamide, and actinomycin-D (VAdCA). The impetus for the study were reports from phase II studies in the 1980s showing that the I/E combination had significant activity for Ewing=s sarcoma and for other pediatric solid tumors.  Patients (patients) were randomized to receive either VAdCA alone or VAdCA courses alternating with I/E.  With a median follow-up for the survivors of 18 months the 3-yr EFS was 50% for VAdCA and 69% for VAdCA + I/E  (p=0.0005); the 3-yr survival was 56% for VAdCA and 80% for VAdCA + I/E  (p=0.0007).  

Significance: The INT‑0091 study clearly demonstrated that the addition of the ifosfamide + etoposide combination to standard therapy improves outcome, with the 3‑year survival rate increasing from 56% to 80%.  As a result of this clinical trial, the ifosfamide‑based regimen of INT‑0091 has become the standard therapy for children with Ewing=s sarcoma.

	CCG-105
	Intermediate Risk Childhood Acute Lymphoblastic Leukemia (ALL)  

(283)

	Summary:  CCG investigators entered more than 1,600 children with ALL and intermediate presenting features into a randomized trial that to evaluate the contributions of intensified induction therapy and delayed intensification.  Patients were also randomized to receive cranial irradiation (CXRT) with intrathecal methotrexate (IT MTX) administered during induction and consolidation or to receive IT MTX during all phases of the treatment program as CNS prophylaxis.  Systemic regimens with a delayed intensification  phase of therapy had a 5-year EFS rate of 73% compared with the control regimen EFS rate of 61%.  IT MTX during all phases of therapy provided CNS protection comparable to the CXRT regimen in children less than 10 years of age, while children 10 years of age or older appear to have a better EFS rate with intensive induction, delayed intensification, and CXRT. 

Significance:  The CCG-105 study confirmed that delayed intensification significantly improves outcome for children with ALL at intermediate risk for treatment failure.  An additional finding was that IT MTX can be safely substituted for CXRT for presymptomatic CNS therapy in children with intermediate-risk characteristics who are less than 10 years of age.

	CCG-106
	Childhood Acute Lymphoblastic Leukemia with Unfavorable Presenting Features

(284)

	Summary:  CCG investigators conducted a randomized trial for children with ALL and unfavorable presenting features  comparing standard therapy to two intensive experimental regimens, one  based on the Berlin-Frankfurt-Munster (BFM) 1976 regimen, and the other on the New York regimen.  Assignment to the standard therapy regimen was halted early after interim analyses showed an inferior outcome.   The 7-year EFS rate was 63% for the BFM regimen, 61% for the New York regimen, and 40% for the standard therapy regimen. 

Significance:  The CCG-106 study conclusively demonstrated that intensified therapy improves outcome for children with ALL and unfavorable presenting features (high-risk ALL).EFS and survival were similar for the BFM and New York regimens, but the latter required more days of parenteral therapy and greater exposure to anthracyclines and alkylating agents.  CCG has built upon the effective, but less toxic BFM regimen in its subsequent ALL studies.

	IRS-I, -II, -III
	Intergroup Rhabdomyosarcoma Studies I, II, and III

(285-289)

	Summary:  The IRS has made significant contributions relating cytogenetic and histopathological findings to clinical presentation and ultimate outcome.  The association of the alveolar subtype of rhabdomyosarcoma with certain clinical presentations (e.g., extremity primary sites) and with more aggressive disease was recognized by comprehensive reviews of IRS-I and-II materials. The IRS also reported on the association of alveolar rhabdomyosarcoma with the t(2;13) translocation and with tetraploidy, and identified less common translocations also associated with the alveolar phenotype {e.g., t(1;13) and t(8;13)}.  Investigators collaborating with the IRS subsequently identified the genes associated with these translocations: PAX3 at chromosome band 2q35, FKHR at band 13q14, and PAX7 at band 1p36.  The IRS additionally reported the association between the embryonal subtype of rhabdomyosarcoma and hyperdiploid tumor DNA content, and the favorable outcome for children with tumor DNA hyperdiploidy.

Significance: Identification of reliable prognostic factors may allow therapy reductions for children with very good outcome with current therapy, while identifying those children who may benefit from more intensive or novel treatment approaches.  Additionally, an understanding of the biology of rhabdomyosarcoma may provide leads for future treatment strategies.   

	POG-8600
	ALinC-14 Biology studies for Children with Acute Lymphoblastic Leukemia

(290)

	Summary:  POG investigators used data from their ALL trials involving over 1500 children to study the independent prognostic significance of previously published prognostic factors significantly associated with EFS in B-progenitor cell ALL.   A DNA index greater than 1.16 (hyperdiploid DNA content)  was the most prognostic feature.  Patients with leukemia cells having hyperdiploid DNA content have an excellent 4-year EFS rate (approximately 90%) with relatively non-toxic therapy, even when clinical prognostic features are unfavorable.  Patients with favorable clinical features but diploid leukemia cell DNA content have an intermediate prognosis (4-year EFS = 81%), while patients with unfavorable clinical features and diploid leukemia cell DNA content have the least favorable prognosis (EFS = 50%).  

Significance:  POG investigators have built upon the finding of favorable prognosis for patients whose blast cells have hyperdiploid DNA content by developing treatment protocols specifically for these children. These patients at an extremely low risk of failing therapy can thus be identified and spared the toxic short-term and late effects of more intensive therapies that may be needed for children with less favorable clinical and biologic features.

	POG-8616 and 

POG-8617
	Diffuse, small non-cleaved cell non-Hodgkin=s lymphoma (SNCL) and B-ALL

(291, 292)

	Summary:  In the POG-8616 study, POG investigators randomized 126 patients with small noncleaved cell lymphoma (SNCL) to either a regimen  based on POG 8106, including high-dose cyclophosphamide (CTX), high-dose methotrexate (MTX) with coordinated intrathecal therapy, vincristine (VCR) and prednisone (Regimen A), or to the  “Total B” regimen (Murphy SB et al, J Clin Oncol 4:1732-9, 1986), which alternated an induction phase, containing fractionated CTX, VCR and Adriamycin, with an infusion phase consisting of intermediate-dose MTX and escalating doses of ARA-C by continuous infusion plus intrathecal MTX and ARA-C.   The CR rates were 83% for patients on Regimen A and 96%  for patients on 'Total B' (p = 0.032).  The estimated 2-yr EFS rates were 62% +/- 11% for Regimen A vs 76% +/- 10% for Regimen B (p = 0.06).  In the POG-8617 study, 81 evaluable patients were enrolled: 47 with B-ALL and 34 with Stage IV NHL. The overall CR rate was 90%, and the 2-year EFS rate was 59.9% (SE +/- 11.0%)  for B-ALL patients and 75.2% (SE +/- 11.3%)  for Stage IV patients.

Significance:  The POG-8616 and -8617 studies for children with Stage III SNCL (POG-8616) and for children with Stage IV SNCL and B-ALL (POG-8617) demonstrated the efficacy of the “Total B” treatment program.  For patients with Stage IV SNCL and B-ALL, the outcome with Total B therapy represented a more than a three-fold improvement over the previous POG experience.

	INT-0032

IRS

CCG

POG
	Intergroup Rhabdomyosarcoma Study - III

(293, 294)
	Summary:  In IRS-I (1972-1978), a majority of patients with vesical or prostatic rhabdomyosarcoma had total cystectomy as a part of the initial surgical procedure. In IRS-II (1979-1984), a primary chemotherapy or chemotherapy radiotherapy (RT) approach was employed in these patients attempting to avoid exenteration or total cystectomy. Patients in IRS-II received Pulse VAC q28d, with transfer to Pulse VadrC/VAC+RT (2500 cGy in 5 wk, raised to 4500 cGy in 1980) for failure to respond. Despite these differences in approach, results in IRS-I and II were similar, with a mortality of 26-30% and a rate of retained functional bladders among survivors of 22-25% at 3 yr. In IRS-III (1985-1990), the primary chemotherapy was intensified Pulse VadrC/VAC+CPDD+RT (4500 cGy in 5 wk). RT was given at 6 wk to all patients except those with tumors in the bladder dome, in whom RT was delayed pending response and/or partial cystectomy. This treatment program improved overall survival (IRS III = 90% versus IRS II = 70%) and resulted in a much higher rate of patients with functional bladders (IRS-III = 60% versus IRS-II = 25% at 3 years).

Significance:  The IRS-III study demonstrated that a program of intensified chemotherapy +/-  radiotherapy (depending on the location of the tumor and its response to therapy) could effectively obviate the need for cystectomy in most patients with vesical or prostatic rhabdomyosarcoma.  

	POG-8631/

CCG-923
	Low-stage medulloblastoma

(295)

	Summary:  CCG and POG conducted a prospective randomized trial comparing standard neuraxis irradiation (3600 cGy/20 fractions) with reduced neuraxis irradiation (2340 cGy/13) in children with low stage prognostically favorable medulloblastoma. In both arms, the posterior fossa received 5400 cGy/30 fractions.   With 91 eligible patients randomized and a median follow-up of 16 mo, by a statistically designed interim analysis, an excess number of overall failures and isolated neuraxis recurrences was observed in the reduced radiation arm compared to the standard arm (p = 0.0225 and 0.0146, respectively). 

Significance:  The purpose of this study was to determine whether or not a reduced radiation dose to the neuraxis would be as effective as the standard neuraxis dose in disease control beyond the posterior fossa and result in a reduction in the incidence and severity of late radiation effects.  Single arm studies had suggested that this strategy might maintain anti-tumor efficacy while reducing long-term sequelae.   Unfortunately, lowering the neuraxis radiation dose to 2340 cGy/13 fractions was associated with an increased risk of early  recurrences.

	POG-8314
	Localized non-Hodgkin=s lymphoma (NHL): Chemotherapy +/- radiotherapy

(296)

	Summary:  POG investigators conducted a randomized, controlled trial to determine whether irradiation of primary sites of involvement could safely be omitted from the treatment of children with localized NHL (Stages I and II) who have a favorable prognosis.  A total of 129 patients were randomly assigned to receive either chemotherapy (vincristine, cyclophosphamide, doxorubicin, prednisone, mercaptopurine, and methotrexate) with irradiation (27 Gy) of the involved field (combined chemotherapy and radiotherapy) or chemotherapy alone.  The projected DFS (+/- SE) at four years among patients assigned to chemotherapy alone is 87.9 +/- 8.8 percent, as compared with 87.3 +/- 9.4 percent among patients assigned to combined therapy (P = 0.44). 

Significance: POG-8313 demonstrated that radiotherapy can be safely omitted from the therapy of most children with localized NHL without substantially jeopardizing their excellent chance of cure.

	NWTS-3
	National Wilms= Tumor Study - 3 (NWTS-3)

(297)

	Summary:  In the NWTS-3 study, patients with Stage II/FH tumors were randomized to either zero or 2000 cGy irradiation (RT) postoperatively, while patients with Stage III/FH patients were randomized to either 1000 or 2000 cGy.  Children with stage II/FH tumors treated with dactinomycin and vincristine and without flank irradiation had a 2-year RFS rate of 89.2%.  Children with Stage III/FH receiving the lower radiation dose and chemotherapy including doxorubicin had a 2-year RFS rate of 85.9%.

Significance:  The NWTS-3 study demonstrated that less intensive therapy does not appear to worsen results for low-risk patients, and subsequent NWTS studies have utilized the less intensive (yet efficacious) therapies identified in the NWTS-3 study. 

	POG-8107
	Multi-institutional Osteosarcoma Study

(298)

	Summary:  POG investigators conducted a randomized controlled trial to determine whether intensive multi-agent adjuvant chemotherapy improves the chances of relapse-free survival in patients with nonmetastatic high-grade osteosarcoma of the extremity, as compared with concurrent controls.  After undergoing definitive surgery, 36 patients were randomly assigned to adjuvant chemotherapy or to observation without adjuvant treatment.  The 2-year RFS rate was 17% in the control group, similar to that found in studies before 1970, and 66% in the adjuvant-chemotherapy group (P < 0.001).  Similar results were observed among 77 additional patients who declined to undergo randomization but who elected observation or chemotherapy.

Significance: The POG-8107 study  conclusively established that adjuvant chemotherapy increases the chance of disease-free survival  for patients with osteosarcoma.
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	Prostate Cancertc \l1 "Prostate Cancer
	
	

	E-3886
	Randomized phase III evaluation of hormonal therapy versus observation in patients with stage D1 adenocarcinoma of the prostate

(299)
	Summary:  A highly controversial question is whether earlier use of hormonal therapy (androgen deprivation) can prolong survival for prostate cancer patients who have not been cured by initial therapeutic management (prostatectomy or radiation).  An intergroup trial (ECOG and SWOG) addressed this question in a very high risk but minimal residual disease setting: patients who were found to have nodal metastases at radical prostatectomy and pelvic lymphadenectomy.  The PSA was undetectable at randomization in 80% of enrolled patients, confirming the microscopic nature of the disease.  Ninety-eight men were randomly assigned to receive immediate antiandrogen therapy, with either goserelin, a synthetic agonist of gonadotropin-releasing hormone, or bilateral orchiectomy, or to be followed until clinical disease progression, not just PSA.

After a median of 7.1 years of follow-up, 7 of 47 men who received immediate antiandrogen treatment had died, as compared with 18 of 51 men in the observation group (P=0.02). The cause of death was prostate cancer in 3 men in the immediate-treatment group and in 16 men in the observation group (P=0.01). At the time of the last follow-up, 36 men in the immediate-treatment group (77 percent) and 9 men in the observation group (18 percent) were alive and had no evidence of recurrent disease, including undetectable serum prostate-specific antigen levels (P=0.001). 

Significance: This study was quite small.  It had to be stopped in the early 1990s because patients and clinicians were then becoming reluctant to enter patients who might have to await clinical evidence of disease, other than PSA alone, before initiating treatment.  Nonetheless, dramatic differences were seen that, together with other evidence (such as RTOG studies 85-31, RTOG 86-10, and RTOG 92-02 below), support the assumption that early androgen deprivation may be of benefit in prolonging survival, and not just in shifting the timing of recognition of advanced disease.  Almost certainly, the standard of care for node positive patients will be determined by the outcome of this trial.

	RTOG 85-31
	Phase III trial of androgen suppression using goserelin in unfavorable-prognosis carcinoma of the prostate treated with definitive radiotherapy

(300-302) 
	Summary: RTOG 85-31 was a large randomized trial of long term adjuvant (preventative) hormonal therapy for patients with extensive but not widespread prostate cancer.  Radiotherapy was given to all 977 patients.  Half of the patients were also randomly selected to receive long term monthly injections of goserelin (Zoladex®), an agent that indirectly suppresses the production of male hormones (androgens).  Patients receiving the adjuvant goserelin had superior rates of surviving 5-years free of clinical and biochemical (PSA) evidence of tumor recurrence compared to patients receiving radiation alone (55% vs. 21%, p= <0.0001).  Overall survival differences are not conclusive, at least as yet.  However, the investigators carried out an analysis on a subset of patients found by central pathology review to have the most poorly differentiated tumors, Gleason sums 8-10, and found that among such patients the overall survival was suggestively better with adjuvant goserelin (66% vs 55%, p = 0.03).

Significance: A large proportion of patients with prostate cancer are treated with primary radiation therapy, either because they prefer that option to surgical prostatectomy, or because they have locally advanced tumors with a small chance of eradication by surgery.  The availability of the PSA blood Test has demonstrated that even when there is no clinical sign of cancer, neither surgery nor radiation accomplishes total elimination of all cancer cells as often as had been assumed based on how well patients are doing clinically.  There has long been interest whether early use of androgen deprivation (hormonal therapy), in addition to standard radiation therapy, can improve either survival or quality of survival for patients with locally advanced prostate cancer.  This study may be considered along with the outcome of RTOG 86-10 (q.v.), and a European study recently reported EORTC 22863 (N Engl J Med 1997;337:295-300).  The latter entered a differently defined population of 415 patients with locally advanced tumors and studied 3 years of goserelin with radiation, versus radiation alone.  In this study, overall 5-year survival was 79% vs 62% in the radiation-only arm, a survival hazard ratio of 0.50.  

Taken together, these results argue persuasively that there is meaningful clinical benefit related to adjuvant/neoadjuvant use of hormone deprivation along with radiation in this disease setting.  However, it is difficult to compare the outcomes directly due to differences in referral patterns in different countries, eligibility criteria, timing, duration, and details of hormonal regimens, and methods of evaluating for disease progression.  In the EORTC trial, it is not clear how progressive disease was managed in the control arm.  Whether a survival benefit will be confirmed remains to be seen.  If not, then quality of life outcomes will be critical in determining whether adjuvant androgen blockade should be routinely employed under these circumstances.

	RTOG 86-10
	Phase III Study of Zoladex and Flutamide Use as Cytoreductive Agents in Locally Advanced Carcinoma of the Prostate Treated Definitively with Radiotherapy

(303-305)
	Summary: RTOG investigators randomized 471 patients with bulky T2, T3, and T4 prostate tumors (but no evidence of osseous metastasis) to receive either goserelin 3.6 mg subcutaneously every 4 weeks and flutamide 250 mg orally three times daily 2 months before and during the radiation therapy course (Arm I) or to receive radiation therapy alone (Arm II).  With a median potential follow-up of 6.6 years, the cumulative rates of local progression at 5 and 8 years were 25% and 37% in Arm I and 36% and 49% in Arm II (P = 0.002). The 5- and 8-year incidence of distant metastasis were 29% and 34% on Arm I versus 39% and 48% on arm II (P = 0.03).  PFS rates including normal prostate-specific antigen (PSA) levels for 396 patients with at least one PSA recorded were much better for the adjuvant hormonal therapy arm 39% vs 20% at 5 years, and 23% vs 8% at 8 years (P < 0.0001).  However, although the overall survival trend so far favors the adjuvant therapy arm, there is as yet no statistically significant difference (p = 0.22).  There were, however, statistically significant associations found between the presence of abnormal p53 protein expression and increased incidence of distant metastases, decreased PFS, and decreased overall survival; no association was found between abnormal p53 protein expression and the time to local progression.

Significance:  Together with the results of another randomized trial testing adjuvant goserelin  (RTOG-85-31), RTOG has demonstrated that use of combined androgen deprivation preceding and concomitant with RT for bulky localized presentations is associated with a substantial increase in median disease free survival (DFS) whether evaluated on clinical grounds alone or incorporating elevated PSA as an index of failure.  Nonetheless, as yet there is no survival advantage demonstrated.  Follow-up is ongoing and current trials of neoadjuvant endocrine therapy are all evaluating survival as well as intermediate endpoints.  These include studies of prolonged androgen deprivation and studies in less advanced disease.  In addition, the interaction of RT plus hormone therapy and abnormal p53 protein expression may provide a clinical link to experimental evidence that RT and/or hormone therapy act, at least in part, by the induction of apoptosis and suggests that this mechanism may be blocked in patients whose tumors have p53 mutations.

	RTOG 92-02
	A Phase III trial of the use of long term total androgen suppression as an adjunct to hormonal cytoreduction and radiotherapy in unfavorable prognosis carcinoma of the prostate

(306)
	Summary: RTOG 92-02 was a prospective randomized trial of androgen suppression and external beam radiation in patients with locally advanced prostate cancer (T2C-T4) with PSA < 150 ng/ml. All patients received Zoladex and Flutamide two months before and two during radiation and were randomized to no further therapy or 24 months of additional Zoladex alone. 1554 patients were entered. The median follow-up is 4.8 years. The group with long-term androgen deprivation (LTAD) showed significant improvement in disease-free survival 54% vs 34% (p = .0001), local progression 6% vs 13% (p = .0001), distant metastasis 11% vs 17% (p = .001) and biochemical failure 21% vs 46% (p = .0001). Fifty-four patients died of prostate cancer in the short-term androgen deprivation group (STAD) compared to 33 in the LTAD. Disease specific survival (DSS) showed a trend in favor of the LTAD group 92% vs 87% (p = .07). Five-year survival was not different between the two arms (78% vs 79%).  

Two subsets were analyzed: one comparable to those entered in Bolla et al, NEJM 1998. This subset (T3, T4 and T2 with Gleason 8-10) showed no survival difference (77% vs 79%) at 5 years. The second subset, including all Gleason 8-10, is compared to a previous subset analysis of RTOG 85-31.  Five-year survival was significantly better with LTAD 80% vs 69% (p = .02). DSS was significantly better with LTAD 90% vs 78% (p = .007). In Gleason 8-10 tumors, 29 patients died of prostate cancer in the STAD vs 12 in the LTAD. A survival advantage is observed for LTAD in the subset of Gleason 8-10 T2C to T4 tumors with PSA < 150 ng/ml, and a DSS advantage is observed for the subset including all T3,4 or T2 Gleason 8-10 tumors. 

Significance: This study supports the continued use and study of LTAD in patients with poorly differentiated or locally advanced prostate cancers, and the potential survival impact of earlier use of intermediate-to-long term androgen deprivation in other high risk cohorts.

	RTOG 94-13
	A Phase III trial comparing whole pelvic irradiation followed by a conedown boost to boost irradiation only and comparing neoadjuvant to adjuvant total androgen supression

New ref:

(307)
	Summary:  This trial simultaneously tests the hypotheses that: 

a) total androgen suppression (TAS) and whole pelvis radiotherapy (RT) followed by a prostate boost improves the progression-free survival (PFS) compared to TAS and prostate-only RT, and

b) neoadjuvant followed by concurrent TAS with RT (NHT) improves PFS compared to RT followed by adjuvant TAS (AHT) 

Eligibility included clinically localized adenocarcinoma of the prostate with an elevated PSA < 100 ng/ml. Patients were stratified by T stage, PSA and Gleason Score (GS) and required to have an estimated risk of lymph node involvement >15%.  TAS consisted of flutamide 250 mg p.o. TID and either leuprolide or goserelin acetate depot administered two months before and during RT (NHT) or for 4 months following the completion of RT (AHT). The study accrued 1323 cases between April 1995 and June 1999. The median age for all patients was 70 years and nearly 25% were of African-American origin. The median PSA was 22.8 ng/ml, 67% of patients had T2c-T4 disease and 72% had a GS of 7–10. The patients were balanced between all four arms for GS, PSA, Stage and estimated risk of LN involvement. PSA failure was defined as two consecutive rises or a PSA > 4ng/ml at the last follow-up after the value PSA nadir was reached.

The median follow-up at this time is 59.3 months. Patients treated with whole pelvis RT experienced a 4 year PFS of 56% compared to 46% when treated with prostate only RT (p=0.014), but no difference is yet seen in OS (85% vs 83%, P=0.53). Patients treated with NHT experienced a 4 year progression free survival of 53% vs 48% for AHT (p=0.33) and no survival advantage (87 vs 82%, P = 0.098) as of yet. When comparing all four arms, there was a PFS advantage for whole pelvis RT + NHT compared to prostate-only RT+ NHT, whole pelvis RT+ AHT or prostate-only RT+ AHT (61% vs. 45, 49 and 47% respectively, P=0.005). However, no OS advantage is yet seen (88% vs. 83, 81, 82, respectively, P=0.15). 
Significance:  This is a preliminary analysis but suggests that whole pelvis RT is associated with an improvement in PFS compared to prostate-only RT in patients with a risk of lymph node involvement >15%.   This could have a major impact on primary management for many patients.  However, longer follow-up is required to confirm the trends seen in this preliminary report since the median survival is not likely to be reached for several years.

	INT-0105

SWOG

ECOG

	Bilateral Orchiectomy with or without Flutamide for Patients with Stage D2 Prostate Cancer

(308)
	Summary:  To test the addition of combined hormonal blockade including an antiandrogen, SWOG and ECOG investigators randomized 1387 patients not previously treated for metastatic (D2) prostate cancer in a blinded comparison of orchiectomy + flutamide (O+F) versus orchiectomy + placebo (O+P).  The two arms were well balanced by extent of metastatic disease and performance status.  PSA normalization (nadir 4.0 ng/ml) was achieved significantly more frequently in the O+F arm (80% vs 68%, p=.001).  Nevertheless, there was no significant difference between the two groups in overall survival (P=0.14).  The estimated risk of death (hazard ratio) for flutamide as compared with placebo was 0.91 (90 percent confidence interval, 0.81 to 1.01).  There was also no significant difference in PFS and OS in the subset of patients with relatively favorable prognostic factors or minimal disease.

Significance:  This study casts doubt on the role in the advanced disease setting of routine utilization of combined androgen blockade encompassing antiandrogen therapy together with either surgical or chemical castration.  This outcome, however, may or may not be relevant to the use of hormonal therapy in less advanced disease settings.  On the other hand, the discrepancy between PSA outcome and survival also illustrates the dangers of relying primarily on PSA response or normalization as a surrogate endpoint for clinical trials in prostate cancer, and that caution would be expected to be equally (if not more) applicable in studies of lower stages of disease.
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	RENAL CELL CANCERtc \l1 "Renal Cell Cancer
	
	

	SWOG-8949
	A randomized comparison of nephrectomy followed by IFN-A vs INF-A alone in patients with advanced renal cell carcinoma

New ref:

(309)
	Summary:  Previous retrospective studies have suggested a potential benefit for nephrectomy in patients with metastatic renal cell carcinoma.  This randomized phase III trial was designed to determine whether nephrectomy in addition to adjuvant biologic therapy is superior to adjuvant biologic therapy alone.  Two hundred forty-six patients with metastatic renal cell carcinoma were randomized to either immediate alfa-interferon therapy or nephrectomy followed by alfa-interferon given in the same dose and schedule.  Patients who underwent nephrectomy had an improved median survival time (12.5 vs. 8.1 months) and 1 year survival (49.7% vs. 36.8%, p=0.006) compared to those who did not undergo nephrectomy.

Significance:  This trial demonstrates that nephrectomy prior to adjuvant biologic therapy improves outcome in patients with metastatic kidney cancer.  For patients who are fit enough to undergo nephrectomy and adjuvant interferon therapy, this will define a new standard of care and will serve as the comparison data for subsequent clinical trials.

	EST-2886
	Study of potential risk factors when considering nephron-sparing surgery

(310)
	Summary:  To explore the risk factors contributing to the success or failure of nephron-sparing surgery, ECOG investigators examined the radiology and pathology reports from 278 patients with Stage III renal cell carcinoma entered into the ECOG protocol EST-2886 who had undergone radical nephrectomy Of 278 radical nephrectomy specimens, 36 had primary lesions 5 cm or less in diameter.  Preoperative radiographic studies showed 14 of 36 would not have been considered eligible for nephron-sparing surgery. Of the remaining 22 potential candidates, pathologic studies showed multifocal lesions in 11, renal vein disease in 4, and nodal disease in 2.

Significance:  The performance of nephron-sparing surgery in patients with a normally functioning contralateral kidney is controversial. Patients are often considered potential candidates for nephron-sparing surgery if their preoperative radiographic studies indicate that the carcinoma is a single polar lesion 5 cm or less in diameter.  However, the ECOG results demonstrated that most of these patients have multi-focal lesions, renal vein or nodal disease which are not appreciated preoperatively.  In order to exclude patients with capsular-penetrating lesions from nephron-sparing surgery, frozen section studies are suggested at the time of surgery.

	EST-2885

SWOG-9230

CALGB-9163
	Phase II studies for  advanced renal cell cancer

(311-313)

	Summary:  The Cooperative Groups have conducted numerous phase II evaluations of new agents for renal cell carcinoma.  Examples include the SWOG evaluation of merbarone (1,000 mg/m2 IV continuous infusion days 1-5, q 21 days) (311), the ECOG evaluation of the outpatient combination of subcutaneous (SC) recombinant interferon-alpha (rIFN-alpha) and intravenous (IV) 5-fluorouracil(5-FU) (312), and the CALGB evaluation of continuous infusion vinblastine (VBL) and either high dose cyclosporine (CSA) or high dose tamoxifen (TAM) in VBL-resistant, metastatic RCC (313). Both CSA and TAM can modulate MDR in vitro.

Significance:  Participation by the Cooperative Groups in drug development for renal cell cancer is an efficient way to  screen the large number of new agents that show promise in this disease.
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