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Monoclonal Antibody Therapy (MAB) of Non-Hodgkin’s Lymphoma (NHL) 
Rituximab first-line treatment for follicular NHL.  Ph. Solal-Celigny et al. evaluated rituximab 
therapy in 50 previously untreated follicular NHL patients with low tumor burden.  Patients were 
treated with 4 weekly infusions of 375 mg/m2 of rituximab and an overall response rate of 69% 
was achieved (31% CR, 10% CR unconfirmed, and 28% PR).  Molecular remissions occurred in 
17 (57%) of 32 evaluable patients and were associated with clinical response and absence of 
disease progression.  Ten of 12 patients analyzed remain in molecular remission after 12 
months.  Rituximab is effective first-line therapy for follicular NHL patients and durable molecular 
remissions are possible with this agent.  (Solal-Celigny Ph, et al. Blood 1999; 94 (Suppl 1): 
abstract 2802) 
  
Radioimmunotherapy of rituximab refractory follicular NHL.  Leo Gordon and colleagues are 
conducting a Phase III trial of ibritumomab tiuxetan (Zevalin�• ; IDEC Pharmaceuticals Corp), an 
anti-CD20 murine monoclonal antibody radiolabelled with 90Yttrium, for follicular NHL patients 
refractory to rituximab.  Interim analysis (n=24) showed a response rate of 46%.  Toxicity was 
primarily hematologic: 8% of patients had grade 4 thrombocytopenia and 23% had neutropenia; 
median time to recovery was 15 and 14 days, respectively.  This preliminary data suggests 
ibritumomab tiuxetan is safe and effective therapy for follicular NHL patients refractory to 
rituximab.  (Gordon LI, et al.  Blood 1999; 94 (Suppl 1): abstract 396) 
  
Zevalin�•



epratuzumab (Lympho-Cide�• ; Immunomedics, Inc.) in a phase II trial of previously treated NHL 
patients.  Five responses (3CRs) have been achieved in the first 4 dose levels (n=12).  
Epratuzumab levels were detectable in serum for up to 3 months and reduction of circulating 
CD22 positive cells have been observed.  Dose limiting toxicity has not been observed and there 
has been no evidence of a significant anti-human antibody response.  Although previous trials 
have not shown epratuzumab to be efficacious, these results indicate that further trials of this 
new agent are warranted.  (Leonard JP et al. Blood 1999; 94 (Suppl 1): abstract 404) 
  
Rituximab for posttransplant B-cell lympho-proliferative disorders (B PTLDs).  N. Milpied 
and coworkers report their results of rituximab therapy (Mabthera�“ ; Roche) of 32 patients with B 
PTLDs following organ (n=26) or bone marrow (n=6) transplantation.  Weekly 375mg/m2 
infusions of rituximab (2-8 infusions) were well tolerated and were utilized as first-line therapy in 
30 patients and salvage therapy in 2 patients.  The overall response rate was 69% (20CRs and 
2PRs); with median follow up of 10 months (3-19 months), 22 patients are alive and 18 patients 
remain in CR.  These results suggest that rituximab is a potentially effective therapy for patients 
who develop B PTLD.  (Milpied N, et al.  Blood 1999; 94 (Suppl 1): abstract 2803) 
  
Combination rituximab plus CHOP induction therapy.  O. Howard and associates treated 40 
newly diagnosed mantle cell lymphoma (MCL) patients with rituximab 375 mg/m2 on day 1 plus 
standard CHOP on day 3 every 21 days for 6 cycles.  Adverse events were similar to those for 
CHOP alone.  39 patients were evaluable, with 19 (48%) CRs, 19 (48%) PRs, and one stable 
disease.  Median progression free survival was 16.2 months and 11 (48%) of 23 patients with 
baseline Ig or bcl-1 rearrangements had no evidence of disease in marrow or blood by PCR 
analysis after therapy.  These data show that rituximab/CHOP treatment achieves high clinical 
and molecular CR rates in MCL. This therapy may provide a means to obtain autologous stem 
cells free of tumor for a high dose consolidation therapy strategy. (Howard O, et al.  Blood 1999; 
94 (Suppl 1): abstract 2804) 
  
  
Multiple Myeloma/Leukemia 
Induction of CD20 expression in multiple myeloma (MM).  S.P. Treon et al. discovered 
through experiments with the RPMI 8226 MM cell line that interferon-�J (IFN-�J) induces CD20 
expression on MM cells.  The mechanism of action may be via the observed INF-�J- induced 
increase of Pu.1 expression, a transactivator of CD20 expression.  Subsquent studies have 
demonstrated that exposure of MM patient plasma cells and B-cells in culture to INF-�J increases 
CD20 expression and rituximab binding CD20 expression of CLL, NHL, and normal donor B-cells 
as well as normal donor progenitor cells were not affected by IFN-�J.  IFN-�J may provide a means 
to develop CD-20 directed therapy for MM. (Treon SP, et al.  Blood 1999; 94 (Suppl 1): abstract 
521) 
  
Targeted tyrosine kinase inhibitor therapy for chronic myelogenous leukemia (CML).  Brian 
Druker and coworkers utilized a specific Bcr-Abl kinase inhibitor (STI 571; Novartis 
Pharmaceuticals) to treat chronic phase CML patients who have failed interferon therapy.  54 
patients at ten dose levels (25-500 mg) completed at least 4 weeks of therapy.  Complete 
hematologic responses (normal WBC and platelet counts for �t 4 weeks) were obtained in 23 of 
24 patients receiving �t 300 mg of STI 571 for �t 4 weeks.  In addition, cytogenetic responses 
developed in 33% of these patients at dose levels of �t 300 mg within 2 months of beginning 
therapy and 2 patients have achieved complete cytogenetic remission with continued therapy.  
Dose limiting toxicity has not yet been encountered.  Bcr-Abl tyrosine kinase activity plays an 
essential role in CML transformation and STI 571 has significant activity in chronic phase CML 
patients who have failed interferon treatment. (Druker BJ, et al.  Blood 1999; 94 (Suppl 1): 
abstract 1639) 
  
CD154 gene therapy for chronic lymphocytic leukemia (CLL).  Dr. W.G. Wterda and 
colleagues report preliminary data on a phase I dose finding trial of infusion of autologous CLL 



cells transfected with an adenoverous vector expressing recombinant CD154 (Ad-CD154) for the 
treatment of CLL.  Ad-CD154 infected CLL-B-cells can induce autologous T-cells to generate 
CLL-specific cytotoxic T lymphocytes.  Thus far infusions of 3 x 108, 1 x 109, and 3 x 109 
autologous Ad-CD154 infected CLL-B-cells have been well tolerated.  Absolute T cell counts 
increased in all patients while absolute lymphocyte counts were reduced by a mean of 40% +/-
21% and lymph node masses decreased by a mean of 70% +/-19% within 1 to 4 weeks of 
treatment.  A dose response relationship has not been observed.  Infusions of autologous Ad-
CD154 transduced CLL B-cells are well tolerated and may have activity in CLL.  (Wterda WG, et 
al.  Blood 1999; 94 (Suppl 1): abstract 2681) 
  
Campath-1H treatment of CLL.  M.J. Keating et al. conducted a phase II study of therapy with 
Campath-1H, a humanized anti-CD52 monoclonal antibody, for CLL patients refractory to 
fludarabine (n=92).  Campath-1H was administered as a 30 mg infusion 3 x weekly x 4-12 weeks.  
The overall response rate was 33% (2 CRs and 29 PRs) and 59% (55 patients) had stable 
disease.  The median time to progression for responders was 9 + months.  Neutropenia and 
thrombocytopenia occurred in half the patients and improved within 1-2 months after therapy was 
stopped.  Infections developed in 56% of patients.  Other adverse events were mild to moderate 
in severity.  These results indicate that Campath-1H is an effective and relatively well-tolerated 
therapy for advanced CLL patients refractory to fludarabine.  (Keating MJ, et al.  Blood 1999; 94 
(Suppl 1): abstract 3118) 
  
Gemtuzumab zogamicin treatment in AML.  Eric L. Sievers and colleagues studied 
gemtuzumab zogamicin (CMA-676; Wyeth-Ayerst Research), a humanized anti-CD33 antibody 
linked to the cytoxic agent calicheamicin, in a phase II trial of AML patients in first relapse (n=59).  
CMA-676 was given as an IV infusion (9 mg/m2) every 2 weeks x 2 doses.  20 (34%) patients 
achieved a remission (<5% marrow blasts, �t 1500/ul ANC, and platelet transfusion 
independence).  12 patients remain in remission with a median follow-up of 238 days (21-608 
days) and the median survival for all patients was 161 days.  Severe mucositis did not develop in 
any patient while all patients experienced grade 4 neutropenia and thrombocytopenia and 9 
patients had transient grade 3-4 evaluations of serum bilirubin and/or transaminas levels.  These 
results show that Cam-676 has activity in AML in first relapse and has an acceptable safety 
profile. (Sievers EL, et al. Blood 1999; 94 (Suppl 1): abstract 3079) 
  
Transplantation 
Nonmyeloablative allogeneic peripheral blood stem cells (PBSC) transplantation.  R Childs 
et al. studied 50 consecutive patients (25 hematologic, 25 solid tumor) with a median age of 51 
years (23-68 years) who underwent nonmyeloablative conditioning followed by allogeneic PBSC 
transplantation.  Early engraftment was detected in 49 patients (2 patients rejected the allograft), 
neutrophil recovery occurred at a median of 11 days (7-19 days), and responses were achieved 
in 20 patients.  3 patients died from GVHD and transplant related mortality at 100 and 200 days 
was 7.6% and 11.8%, respectively.  In a second study, Dr. P. McSweeney et al studied whether 
allogeneic hematopoietic engraftment would take place when a nonlethal dose (200 cGy) of TBI 
was used during conditioning for PBSC grafts in conjunction with postgrafting cyclosporine (CSP) 
and mycophenolate mofetil (MMF) immunosuppression.  44 patients (median age 56 years: 
range 31-72) with hematopoietic malignancies entered this trial and tolerated the transplants with 
mild myelosuppression.  At 2 months, all of 42 evaluable patients had donor engraftment, 
however, subsequently graft rejection occurred in 9 (20%) patients.  These data indicate that 
nonmyeloablative transplants have reduced acute toxicities, even in older patients, and that 
modifications of immunosuppression may enhance engraftment.  (McSweeney P, et al. Blood 
1999; 94 (Suppl 1): abstract 1742 and Childs R, et al.  Blood 1999; 94 (Suppl 1): abstract 1743)  



FEBRUARY 2000 
Non-Hodgkin’s Lymphoma (NHL) 
Radioimmunotherapy (RIT) with IDEC-Y2B8.   IDEC-Y2B8 (IDEC Pharmaceuticals Corp.)  
consists of a murine anti-CD20 monoclonal antibody, ibritumomab, covalently bound to tiuxetan 
to which the radioisotope yttrium-90 is chelated.  Thomas Witzig and colleagues conducted a 
multicenter phase I/II study (n=51) of unlabeled rituximab followed by IDEC-Y2B8 treatment in 
relapsed/refractory NHL patients.  Rituximab was given prior to RIT to clear peripheral blood B-
lymphocytes to optimize biodistribution of the radiolabeled antibody.  pre-RIT dosing with 
rituximab at 250 mg/m2 was well-tolerated and the maximum-tolerated single dose of IDEC-Y2B8 
that can be administered in the outpatient setting without stem-cell support is 0.4 mCi/kg.  The 
principal side effect was reversible hematologic toxicity and only one patient developed an anti-
antibody response (human antichimeric antibody/human antimouse antibody).  This trial shows 
that RIT can be administered safely and effectively in the outpatient setting.  (Witzig TE, et al.  J 
Clin Oncol 1999; 17: 3793-3803) 
 
Acute Graft-Versus-Host Disease (GVHD) 
Treatment with daclizumab.  Daclizumab (Hoffman-LaRoche, Inc.) is a humanized monoclonal 
antibody directed against the �D chain of the interleukin-2 receptor (IL-2R).  The interaction of IL-2 
and IL-2R enhances lymphocyte proliferation and differentiation; previous studies have shown 
the blockade of IL-2R to abrogate acute GVHD.  D. Przepiorka and coworkers treated patients 
with advanced or steroid-refractory GVHD with daclizumab 1mg/kg on either days 1,8,15,22,29 
(n=24) or days 1,4,8,15,22 (n=19).  The CR rate (achievement of stage 0 GVHD) on day 43 was 
29% and 47% for the first and second groups, respectively.  Day 120 survival was 29% and 53%, 
respectively.  There were no infusion-related reactions and no serious side effects reported.  
Daclizumab is an active agent for the treatment of acute GVHD and the second regimen has 
been recommended for further studies.  (Przepiorka D, et al.  Blood 2000; 95: 83-89) 
 
Chronic Myelogenous Leukemia (CML) 
Molecular heterogeneity in cytogenetic responders.  Andreas Hochhaus et al. utilized a 
reverse transcriptase polymerase chain reaction (RT-PCR) assay to quantify levels of BCR-ABL 
transcripts in peripheral blood from 54 CML patients with a complete cytogenetic response to 
interferon-�D therapy.  All 54 patients had molecular evidence of residual BCR-ABL transcripts and 
the results were expressed as a BCR-ABL/ABL ratio.  The median BCR-ABL/ABL ratio at 
maximal response of 14 patients who were observed to relapse was greater than in those who 
remained in complete cytogenetic remission (0.49% vs. 0.021%, P<0.0001).  These findings 
show that molecular evidence of disease is rarely if ever eliminated and that the level of 
molecular minimal residual disease correlates with the risk for relapse.  The authors suggested 
that interferon-�D be continued at least until low levels of residual disease are achieved in CML 
patients who have a complete cytogenetic response.  (Hochhaus A, et al.  Blood 2000; 95: 62-66) 
 
Donor lymphoctye infusion (DLI) administration and GVHD.  F Dazzi and colleagues 
compared the results and GVHD incidence for CML patients relapsing after allogeneic stem cell 
transplantation who were treated with DLI administered as a single bulk dose regimen (BDR) 
(n=28) versus a multiple escalating dose regimen (EDR) (n=20).  The median interval between 
EDR doses was 20 weeks (range, 12-33 weeks).  The complete cytogenetic remission rate was 
similar for the BDR group compared to the EDR group (67% vs. 91%, P=0.70).  However, the 
incidence of GVHD was higher in the BDR patients than in the EDR patients (44% vs. 10%, 
P<0.011).  In addition, an analysis of BDR and EDR patients who received comparable total 
lymphocyte doses confirmed the reduced GVH risk in the EDR group.  These results indicate that 
DLI administered as an EDR decreases the risk for GVHD and maintains effectiveness in the 
treatment of CML patients in relapse.  (Dazzi F, et al.  Blood 2000; 95: 67-71) 
 
Effects of interferon-�D (IFN) therapy on allogeneic bone marrow transplantation (BMT) 
outcomes.  IFN is increasingly used as initial therapy for CML.  Two recent studies have 
assessed the effect of prior IFN treatment on the outcome of allogeneic BMT in CML patients.  



Rudiger Hehlmann and colleagues in the German CML Study Group reviewed data from 197 
CML patients who underwent BMT.  Outcomes after BMT were similar for patients who received 
pretreatment IFN compared to those who received pretreatment chemotherapy.  Survival was not 
affected by duration of IFN therapy, however, 5-year survival was found to be 46% for 50 patients 
who received IFN within that last 90 days before BMT and 71% for 36 patients who did not 
(P=0.0057).  No differences in causes of death were found between these two patient groups.  In 
a second study, Sergio Geralt et al. reviewed data from the International Bone Marrow Transplant 
Registry and observed no differences in survival or leukemia-free survival for CML patients who 
received a short course (median of 2 months) of IFN before BMT (n=209) compared to those who 
received hydroxyurea before BMT (n=664).  No data on IFN use within 90 days of BMT was 
reviewed in this study.  These studies indicate that clinical outcomes after BMT are not 
compromised by prior IFN therapy. However, the finding by Hehlmann et al. that patients 
receiving IFN within 90 days of BMT may have a poorer 5-year survival suggests the need for 
further investigation to determine optimal timing of IFN therapy.  (Hehlmann R, et al.  Blood 1999; 
94: 3668-3677 and Giralt S, et al. Blood 2000; 95: 410-415) 

MARCH 2000 
NON-HODGKIN’S LYMPHOMA (NHL) 
Rituximab treatment:  a European experience.  James Foran et al. report the results of a 
European phase II trial (n=131) in which patients with newly diagnosed mantle cell lymphoma 
(MCL; n=34), previously treated MCL (n=40), immunocytoma (IMC; n=28) or small B-cell 
lymphocytic lymphoma (SLL; n=29) were treated with rituximab 375 mg/m2 weekly IV x 4.  The 
response rate (CR + PR) among 120 evaluable patients was 30%.  There were 10 CRs, all of 
which occurred in MCL patients.  By histology the response rates were:  newly diagnosed MCL, 
38%; previously treated MCL, 37%; IMC, 28%; SLL, 14%.   Rituximab infusions were well 
tolerated, however 10 patients experienced cardiac arrhythmias and 9 patients developed ocular 
toxicities (conjunctivitis, burning sensation, transient edema, or transient visual changes).  The 
results show rituximab has moderate activity in MCL and IMC but little effect in SLL.  Trials 
testing rituximab in combination with cytotoxic chemotherapy in MCL and IMC are warranted. 
(Foran JM, et al.  J Clin Oncol 2000; 18: 317-324) 
 
LEUKEMIA 
Adoptive immunotherapy to prevent relapse of acute leukemia.  P. Bader et al. recently 
presented evidence that autologous marrow repopulation, as demonstrated by an increasing 
mixed chimerism, is an early indicator of an enhanced risk of acute leukemia relapse (P <0.0001) 
in children following the achievement of CR after allogeneic stem cell transplantation (SCT). 
They now describe the results of a pilot study in which withdrawal of immunosuppression and /or 
donor lymphocyte infusions (DLI) were utilized to treat 12 acute leukemia/myelodysplastic 
syndrome (MDS) pediatric patients (5 ALL, 3 AML, 4 MDS) who developed increasing mixed 
chimerism post-transplant.  Complete chimerism was re-established in 4 patients by withdrawal 
of cyclosporine and in another 6 patients by DLI.  The 2 patients who did not respond developed 
hematologic relapse and died prior to the initiation of further therapy.  These results suggest 
adoptive immunotherapy may be a useful modality to prevent relapse in children with acute 
leukemias or MDS after allogeneic SCT.  (Bader P, et al.  Leukemia 1999; 13: 2079-2086) 
 
Persistence of BCR-ABL rearrangement in chronic myeloid leukemia (CML).  Jean-Claude 
Chomel and colleagues evaluated minimal residual disease (MRD) in 21 CML patients who had a 
complete cytogenetic response (CCR) by conventional cytogenetic analysis following allogeneic 
bone marrow transplantation or treatment with interferon �D.  Southern blot analyses were 
negative or only weakly positive while the more sensitive fluorescent in site hybridization (FISH) 
methods detected the BCR-ABL gene rearrangement in all 21 patients (1%-12% of nuclei). 
Quantitative reverse transcription-polymerase chain reaction (Q-RT-PCR) analyses were also 
negative or weakly positive, however this technique detected a rising BCR-ABL/ABL ratio 2 
months prior to relapse in the one patient who did develop cytogenetic evidence of disease 
during follow-up.  FISH techniques detect gene abnormalities in dormant as well cycling cells and 
these results suggest that the persistence of nonproliferating malignant cells is common in CML 



patients in CCR.  Also, Q-RT-PCR may be a valuable test to detect such cells as they re-enter 
the cell cycle.  (Chomel J-C, et al.  Blood 2000; 95: 404-409) 
 
CD38 ligation.  CD38 is a transmembrane molecule expressed during lymphohematopoietic cell 
differentiation.  Elisabetta Todisco and coworkers recently investigated the effect of CD38 ligation 
on normal and leukemic myelopoiesis. CD34+ cells (>90% of which are CD38+) were separated 
from normal bone marrow and cord blood and from the bone marrow of 7 patients (age 7 to 15 
years) with newly diagnosed acute myeloid leukemia.  The CD34+ cells were then grown in bone 
marrow-derived stromal cultures.  The addition of monoclonal anti-CD38 antibodies (T16) to the 
cultures of normal CD34+ cells induced a reduction of the mature myeloid cell population 
(promyelocytes, myelocytes, metamyelocytes).  CD38 ligation also suppressed the recovery of 
cells from the leukemia myeloid cell cultures (mean cell recovery of 25.2% on �r 21.7% of control 
cultures).  Moreover, CD38 ligation suppressed the recovery of murine 32D myeloid cells 
transfected with human CD38 to 3.8% �r 7.3% (n=7) of control cultures.  These data show that 
CD38 activation mediates suppression of myeloid cell growth of normal and patient-derived 
leukemic cells in coculture with marrow stroma.  (Todisco E, et al.  Blood 2000) 
 
VACCINES 
Anti-idiotype vaccine for melanoma.  Kenneth Foon and coworkers vaccinated 47 advanced 
melanoma patients with escalating doses of an anti-idiotype antibody, TriGem (Titan 
Pharmaceuticals Inc.), mixed with Q5-21 adjuvant (Aquila Biopharmaceuticals Inc.).  TriGem 
mimics disialoganglioside GD2, which is highly expressed on the surface membranes of 
melanoma cells.  All 40 patients who continued in the study for at least 3 months generated anti-
disialoganglioside GD2 antibody responses (predominately IgG).  One patient had a CR and 12 
patients had stable disease for a median of 18 months.  More importantly, median survival had 
not yet been reached.  Side effects were limited to mild fever and chills and local swelling at the 
injection site.  These data show that TriGem therapy is well tolerated, generates a specific IgG 
immune response, and may have a favorable impact on survival in patients with advanced 
melanoma.  These outcomes warrant further studies.  (Foon KA, et al.  J Clin Oncol 2000; 18: 
376-384) 

APRIL 2000 
NON-HODGKIN’S LYMPHOMA (NHL) 
Posttransplant lymphoproliferative disorders (PTLDs).  Immunosuppression associated with 
organ and marrow transplantation puts recipients at increased risk of developing PTLDs that are 
most often B-cell.  In addition, increases in Ebstein-Barr virus (EBV)-DNA titers above normal 
levels by > 3 to 4 logs are shown to be highly predictive of PTLD development.  Asa Gustafsson 
et al. observed that 4 patients receiving T-cell-depleted (TCD) grafts and 1 Wiskott-Aldrich 
syndrome patient receiving an unmanipulated graft had rapid rises in EBV-DNA load following 
bone marrow transplantation (BMT).  Administration of EBV-specific cytotoxic T-lymphocytes 
(CTLs) resulted in 2- to 4 log decreases of EBV-DNA titers in 4 out 5 patients with high titers; 
early treatment of an additional high-risk patient with EBV-CTLs returned virus titers to within 2 to 
3 logs of normal.  In one recipient of donor-derived CTLs, EBV-DNA titers did not decrease, 
PTLD developed and the patient expired.  A second study by Ingrid Kuehnle et al. reported 
successful treatment of 3 patients with posttransplant EBV-associated lymphoma with rituximab. 
These patients remain disease free 7, 8, and 9 months after therapy.  In a third study by N. 
Milpied et al., rituximab therapy in 32 PTLD patients produced a response rate of 69% (20 CRs 
and 2 PRs).  (Gustafsson A, et al. Blood 2000; 95:807-814, Kuehnle I, et al.  Blood 2000; 
95:1502-1505, and Milpied N, et al.  Blood 1999; 94 (Suppl 1): abstract 2803) 
 
Oral CD40 ligand (CD40L) gene therapy.  CD40 ligation upregulates the expression of tumor 
antigens on malignant B cells and induces Fas expression, which facilitates apoptosis through 
the FasL/Fas pathway.  Mitsuyoshi Urashima and colleagues transfected the human CD40L gene 
into attenuated salmonella typhimurium bacterium (ST40L) and gave it orally to mice that had 
been subcutaneously injected with A20 cells, a CD40+ B cell lymphoma (BCL) cell line, to induce 
CD40L expression in the intestinal immune system.  The survival of mice given ST40L 



simultaneously with the BCL injection was greater than those treated with either bacteria or saline 
alone (P< .0001).  ST40L did not provide protection against a CD40- tumor (wehi3 leukemia 
cells) and administration of ST40L before or after tumor challenge decreased its effectiveness. 
This preclinical study suggests that oral CD40L gene therapy may be a simple effective treatment 
against CD40+ BCL.  (Urashima M, et al.  Blood 2000; 95:1258-1263)      
 
Use of dendritic cells (DCs) to induce idiotype-specific CTLs.  Frank Osterroth and 
coworkers describe a protocol for the induction of anti-idiotype CTLs from patients with 
lymphoma.  Individual patient tumor samples were obtained from frozen biopsies or blood 
samples, recombinant tumor specific idiotype antigen for DC uptake was obtained by a 
periplasmic expression system in E. coli, and idiotype-expressing DCs were generated by 
transduction with recombinant Semliki forest virus vectors.  These idiotype-loaded DCs 
stimulated a strong specific CTL cytotoxicity while idiotype-transduced DCs only resulted in 
moderate natural killer cell activity.  This technique represents a potential individualized anti-
lymphoma therapy.  (Osterroth F, et al.  Blood 2000; 95: 1342-1349) 
 
HER-2/NEU GENE 
Anti-HER-2/neu treatments.  Overexpression of the HER-2/neu gene is associated with many 
types of cancer.  Xiangming Xing et al. identified a DNA-binding protein, PEA3, that specifically 
binds to the HER-2/neu gene promoter region and downregulates its activity.  Cotransfection of 
PEA3 cDNA with the oncogene in NIH3T3 cells suppressed malignant transformation and PEA3 
was shown to inhibit the growth of HER-2/neu overexpressing tumors in vitro and in xenograft 
models.  In a second study, H. Kunisue et al. investigated the combination of anti-HER-2 
monoclonal antibody therapy (trastuzumab) with anti-estrogen therapy (ICI 182, 780) in 3 human 
breast cancer cell lines.  Combination therapy enhanced growth inhibition in the cell line 
expressing both estrogen receptors (ER) and HER-2 (ML-20 cells) while no additive effects were 
observed in those cell lines that are ER-/HER-2+.  These preclinical studies provide a rationale 
for further investigations of a novel suppressor of HER-2/neu activity (PEA3) and combined anti-
HER-2 monoclonal antibody and anti-estrogen therapy.  (Xing X, et al.  Nature 2000; 6: 189-195 
and Kunisue H, et al.  Br J Cancer 2000; 82: 46-51) 
 
LEUKEMIA 
Immunostimulation of chronic lymphocytic leukemia (CLL) B cells.  Because evidence 
exists that CpG-oligodeoxynucleotides (ODNs) are potent stimulators of B cells, Thomas Decker 
and associates studied the effects of adding CpG-ODN to cultures of purified B-CLL cells and 
normal peripheral blood B cells.  CpG-ODN triggered a strong and consistent up-regulation of 
CD40, MHC class I and other surface molecules important for antigen presenting cell (APC) 
function.  The up-regulation of CD40 was stronger in B-CLL cells than in normal B cells. 
Moreover, coculture with CpG-ODN overcame the reduced potential of B-CLL cells to produce IL-
6 and proliferate in response to CD40 ligation.  These data suggest the potential use of CpG-
ODN as a component of an immunotherapy strategy for B-CLL patients.  (Decker T, et al.  Blood 
2000; 95: 999-1006) 
 
Treatment of relapsed leukemia with unrelated donor leukocyte infusions (DLIs).  David 
Porter and colleagues retrospectively analyzed 58 patients from the National Marrow Donor 
Program database who received unrelated DLI for treatment of relapsed leukemia following 
unrelated donor BMT.  This population included patients with chronic myelogenous leukemia 
(CML; n=25), acute myelogenous leukemia (AML; n=23), acute lymphoblastic leukemia (ALL; 
n=7), and other diseases (n=3).  The overall CR rate was 42% (95% CI, 28%-56%).  The 
estimated probability of disease free survival at 1 year after CR was 65% for CML, 23% for AML, 
and 30% for ALL.  Nineteen patients (33%) remain alive with a median follow-up of 66 weeks 
(range, 9-180+ weeks).  Acute and chronic GVHD occurred in 37% and 41% of patients, 
respectively.  This analysis demonstrates that unrelated DLI induces a graft versus tumor effect 
in patients with relapsed leukemia with acceptable toxicity compared to other treatment options.  
(Porter DL, et al.  Blood 2000; 95: 1214-1221) 



MAY 2000 
VACCINES 
Renal cell carcinoma (RCC). Alexander Kugler and colleagues vaccinated 17 metastatic RCC 
patients subcutaneously with hybrid cells formed by the fusion of autologous tumor cells and 
allogeneic monocyte-derived dendritic cells. The vaccine was injected immediately after 
electrofusion and irradiation (200 Gy) of the cells. Booster vaccinations were administered after 6 
weeks and then every 3 months until disease progression. The induction of cytotoxic T cells 
reactive with the Muc1 tumor-associated antigen was demonstrated and recruitment of CD8+ 
lymphocytes into tumor sites was observed. Four patients achieved CRs, 2 patients had PRs, 
and an additional patient had a mixed response (41% response rate). The vaccinations were well 
tolerated by all patients with no reported serious adverse events. These data indicate that hybrid 
cell vaccination is safe and may provide effective therapy for patients with RCC. However, RCCs 
are unpredictable and further prospective trials are needed to confirm these findings. (Kugler A, 
et al. Nature Medicine 2000;6:332-336) 
   
Chronic myelogenous leukemia (CML). CML is characterized by the formation of the chimeric 
bcr-abl gene resulting in the expression of a chimeric protein product (p210). This chimeric fusion 
protein is a tumor-specific antigen because the junctional regions of p210 contain a unique 
sequence of amino acids. These peptides have previously been shown to induce HLA-restricted 
cytotoxicity in vitro. J. Pinilla-Ibarz et al. conducted a phase I study to evaluate the safety and 
immunogenicity of a bcr-abl breakpoint peptide vaccine (Aquilla Biopharmaceuticals). Four 
cohorts of 3 patients each received one of the following: 50 ug; 150 ug; 500 ug; or 1500 ug total 
peptide mixed with 100 ug of the QS-21 adjuvant (n=12). Toxicities were minimal and mainly 
related to injection site adverse reactions. T cell proliferative and/or delayed-type hypersensitivity 
responses were generated in 3 of the 6 patients treated at the 500 ug and 1500 ug dose levels. 
The induction of cytotoxic T lymphocytes was not demonstrated. These findings show that 
vaccination with bcr-abl-derived peptide is feasible and safe and capable of eliciting an immune 
response. Future trials will determine if this strategy will be effective. (Pinilla-Ibarz J, et al. Blood 
2000;95:1781-1787) 
 
NON-HODGKIN'S LYMPHOMA (NHL) 
Radioimmunoconjugate therapy. Iodine-131 tositumomab (Coulter Pharmaceutical) is a 
radiolabeled monoclonal antibody that is specific to the CD20 antigen and delivers radiation to 
antigen-positive cells as well as neighboring malignant cells. Julie Vose and coworkers 
conducted a phase II trial (n=47) in which patients with chemotherapy-relapsed/refractory low-
grade or transformed low-grade NHL received both a single I.V. dosimetric dose (450 mg 
unlabeled tositumomab followed by 5mCi of iodine-131 tositumomab) and a single I.V. 
therapeutic dose (75 cGy total body dose of iodine-131 tositumomab 7 to 14 days after the 
dosimetric dose). Twenty-seven patients (57%) had a response and 15 patients (32%) achieved 
a CR. The median duration of CR was 19.9 months (95% CI, 14.3 months to upper limit not 
reached). The principal toxicity was hematologic (5 patients had a platelet count <10,000 
cells/mm3 and 2 patients had an ANC <100 cells/mm3). These findings show that iodine-131 
tositumomab therapy was well tolerated and was associated with a high response rate in an 
advanced low-grade lymphoma population. (Vose J, et al. J Clin Oncol 2000;18:1316-1323) 
   
MANTLE CELL LYMPHOMA (MCL) 
Graft vs. lymphoma (GVL). I. F. Khouri and associates report the first results suggestive of a 
GVL effect in patients with MCL following allogeneic hematopoietic transplantation (n=16). 
Fourteen patients received a high-dose chemotherapy preparative regimen and 2 patients 
received a nonablative preparative regimen. The most important evidence of a GVL effect comes 
from 2 patients. The first is a patient given nonablative therapy who had progressive disease 
posttransplant but achieved a CR (14+ months duration) after developing graft vs. host disease 
(GVHD). The second was a patient who had received high-dose chemotherapy and was positive 
for minimal residual disease by polymerase chain reaction (PCR) assay (bcl-1 or immunoglobulin 
gene rearrangement) up to 4 months posttransplantation but converted to PCR-negative when 



tested 3 months later. In addition, the only relapse was in a patient who failed to engraft (the 
other patient who received nonablative therapy). All the high-dose chemotherapy patients 
achieved a response (12 CRs and 2 PRs). Failure-from-progression and survival at 3 years were 
both 55% (95% CI: 28%-83%). These data indicate that allogeneic transplantation is a potentially 
effective therapy for MCL and that a GVL effect may play an important role in its therapeutic 
benefit. (Khouri IF, et al. Annals of Oncology 1999;10:1293-1299)       
 
PRECLINICAL STUDIES 
Fc receptor modulation of antibody cytotoxicity. Raphael Clynes and associates conducted 
studies in a variety of syngenic and xenograft models demonstrating that Fc�J receptor binding 
modulates antibody-dependent cell-mediated cytotoxicity (ADCC). Mouse monoclonal antibodies 
and the humanized therapeutic agents trastuzumab (Herceptin) and rituximab (Rituxan) were 
found to interact with both activation (Fc�JRIII) and inhibitory (Fc�JRIIB) receptors on cells. Mice 
deficient in Fc�JRIIB had much greater ADCC while mice deficient in Fc�JIII were unable to arrest 
tumor growth. These studies show that that Fc-receptor-dependent mechanisms contribute to the 
activity of antitumor antibodies and that engineering therapeutic antibodies to maximize their 
interaction with Fc�JIII and minimize their interaction with Fc�JRIIB may produce the most effective 
agents. (Clynes RA, et al. Nature Medicine 2000;6:443-446) 

JUNE 2000 
GRAFT-VERSUS-HOST DISEASE (GVHD) 
Granulocyte-colony stimulating factor (G-CSF) mobilization of dendritic cells (DCs).  Mario 
Arpinati and associates analyzed blood, leukapheresis, and bone marrow samples from normal 
and G-CSF treated human donors to study the effects of G-CSF on the DC population.  G-CSF 
treatments (n=13) increased peripheral blood DC2 counts (lymphoid DC which drive T-cell 
differentiation to B-cell stimulating T helper 2 [Th2] cells) and did not alter DC1 counts (myeloid 
DC which drive T-cell differentiation to cytotoxic T lymphocyte generating T helper 1 [Th1] cells) 
compared to normal samples (n=9).  In addition, G-CSF mobilized PBSC transplants (n=7) were 
found to contain higher doses of DC2 than marrow transplants (n=15) (p=.006), whereas the 
dose of DC1 was comparable.  These results may explain why overwhelming acute GVHD does 
not develop after PBSC transplantation.  Furthermore, altering the DC2 to DC1 ratio by G-CSF 
mobilization provides a potential strategy to enhance the survival of organ grafts.  (Arpinati M, et 
al.  Blood 2000;95:2484-2490) 
 
Monoclonal antibody (mAb) treatment.  Blockade of the CD40-CD154 pathway using anti-
CD154 monoclonal antibody (mAb) has been shown to inhibit the graft-versus-host disease 
(GVHD) activity of alloreactive CD8+ T cells. Edward Seung and colleagues used a conditioning 
regimen of sublethal radiation with or without anti-CD154 mAb therapy (to block the CD40-CD154 
interaction) in BALB/c mice transplanted with allogeneic C57BL/6 mouse bone marrow.  In 
contrast to mice treated with radiation only, mice given anti-CD154 mAb (n=9) did not develop 
GVHD and accepted donor-origin, but not third party, skin allografts.  This marrow transplantation 
protocol also allowed all chimeric NOD/Lt mice with autoimmune diabetes (n=19) to accept 
pancreatic islet allografts.  Nobuhiro Tsukada et al also used a murine model of acute GVHD to 
study the potential effectiveness of blocking the CD134-CD134L (member of TNF family) 
interaction by the administration of an anti-CD134L mAb.  Anti-CD134L mAb therapy (n=30) 
increased survival and reduced the signs of acute GVHD compared to those mice receiving 
radiation and control IgG (n=30).  An assay of T-cell proliferation showed a marked 
hyporesponsiveness to host alloantigen in samples from mice treated with anti-CD134L mAb. 
Although these therapies have yet to be evaluated in tumor models, these results suggest that 
mAb therapy may ameliorate GVHD and facilitate transplantation tolerance induction.  (Seung E, 
et al. Blood 2000;95:2175-2182 and Tsukada N, et al.  Blood 2000;95:2434-2439) 
 
LEUKEMIA 
Cytotoxic T lymphocytes (CTL) specific for the Wilm’s tumor gene encoded transcription 
factor (WT1).  Elevated levels of WT1 expression have been observed in CD34+ progenitor cells 
obtained from patients with acute and chronic myelogenous leukemias.  Liquan Gao et al. 



investigated WT1 as a target for CTLs.  They generated peptide-specific CTLs from MHC-
mismatched donors and a 9 amino acid peptide segment of WT1 (P126 peptide) was selected as 
the CTL target because it binds to HLA-A0201 class I molecules.  The generated CTLs killed 
leukemia CD34+ cells obtained from leukemic cell lines and from patients with chronic 
myelogenous leukemia.  The CTLs were specific for leukemic progenitor cells and HLA-A0202-
negative cells, CD34- cells, and normal CD34+ cells were not effected.  These results show that 
the WT1 antigen is capable of directing CTL responses selectively against leukemic progenitor 
cells.  (Gao L, et al.  Blood 2000;95:2198-2203) 
 
TUMOR CELL VACCINATION 
Enhancement of graft-versus-tumor (GVT) activity.  Larry Anderson and colleagues 
conducted animal experiments to investigate whether post-transplant immunization of allogeneic 
bone marrow transplantation (BMT) recipients could increase GVT activity.  Donor (C3H.SW 
mice) BM and splenocytes were transplanted into MHC matched but minor histocompatibility 
antigen mismatched recipients (C57BL/6 mice) and one month later the recipients were 
immunized against either myelomonocytic leukemia cells (the C1498 cell line) or fibrosarcoma 
cells (the 205 cell line) by subcutaneously administered tumor cell vaccinations. 
Micrometastases were established by tumor cell intravenous injection 10-14 days after 
vaccination.  In both tumor models, recipients treated with multiple vaccinations had longer 
survival (p<.0001) and evidence of protection against tumor growth compared to non-immune 
control animals. Immunity was tumor specific and no exacerbation of graft-versus-host disease 
(GVHD) was observed.  These experiments show that post-transplant tumor immunization can 
induce GVT activity without increasing GVHD.  (Anderson LD, et al.  Blood 2000;95:2426-2433) 
 
Cellular immune response mechanisms.  Two recent studies further define the role of Fas-
mediated mechanisms in antitumor cellular immune responses.  Antoni Ribas and coworkers 
demonstrated that C3H mice, but not C57BL/6 mice, receiving multiple vaccinations with dendritic 
cells transduced with the MART-1 gene unexpectedly had decreased tumor protection compared 
to those mice receiving a single vaccination.  This impaired immune response was associated 
with an altered cytokine profile and was abrogated in studies performed in Fas receptor-negative 
C3H mice.  Thus, the findings in the C3H mice may be attributed to a Fas-receptor mediated 
clearance of antigen-specific type 1 cytokine-producing cells and indicate that different individuals 
may respond differently to tumor immunization according to HLA alleles, tumor antigens, and 
non-MHC genes.  In a second study, Masaki Yasukawa et al. generated alloantigen-specific 
CD4+ and CD8+ lymphocytes with Fas -/- or Fas +/- cell lines established from B-lymphocytes 
obtained from members of a Fas-deficient family.  The cytotoxicity exerted by the CD4+ and 
CD8+ CTLs against Fas -/- and Fas +/- cells was similar and was suppressed by an inhibitor of 
perforin-mediated cytotoxicity (concanamycin A).  These data show that the cytotoxicity of human 
CD4+ and CD8+ CTLs is not mediated by the Fas/Fas ligand system, but is accomplished via 
granule exocytosis.  (Ribas A, et al.  Cancer Res 2000; 60:2218-2224 and Yasukawa M, et al.  
Blood 2000;95:2352-2355)   

JULY 2000 
MONCLONAL ANTIBODY THERAPY 
rhuMAb VEGF in breast cancer.  The novel antiangiogenesis agent, rhuMAb VEGF 
(Genentech, Inc.), is a recombinant humanized monoclonal antibody that targets vascular 
endothelial cell growth factor (VEGF) and prevents it from binding to receptors on vascular 
endothelial cells.  George Sledge et al. reported the results of a phase II trial of single-agent 
rhuMAb VEGF therapy of patients with progressive metastatic breast cancer following at least 
one anthracycline- or taxane-based chemotherapy regimen.  The rhuMAb VEGF was 
administered intravenously every 2 weeks at a dose of either 3 (n=18) or 10 mg/kg (n=41).  One 
patient in the 3 mg/kg cohort achieved a partial response of 3 months duration and 4 patients in 
the 10 mg/kg cohort had responses (1 CR) with a median duration >4.2 months.  Four patients in 
the 3 mg/kg group and 7 patients in the 10 mg/kg group developed grade 3 or 4 hypertension. 
This study provides preliminary evidence that rhuMAb VEGF has activity in advanced breast 
cancer.  The greatest safety concern has been the development of hypertension.  (Abstract 5C) 



 
rhuMAb VEGF in colorectal cancer.  Emily Bergsland and colleagues investigated the use of 
rhuMAb VEGF therapy in patients with metastatic colorectal cancer who were previously 
untreated or had received adjuvant therapy at least 12 months prior to enrollment.  In this phase 
II study patients were randomized to receive 5-flourouracil (5-FU) 500 mg/m2 and leucovorin (LV) 
500 mg/m2 alone (weekly x 6 every 8 weeks; n=36), or 5-FU/LV and low dose rhuMAb VEGF (5 
mg/kg every 2 weeks; n=35), or 5-FU/LV and high dose rhuMAb VEGF (10 mg/kg every 2 weeks; 
n=33).  For the 5-FU/LV, 5-FU/LV/low dose and 5 FU/LV/high dose groups response rates were 
17%, 40% (p=.03), and 24% (p=.43), respectively; median times to disease progression were 5.2, 
9.0 (p=.005), and 7.2 (p=.217) months, respectively; median survival was 13.8, > 17.3 (p=.08), 
and 16.1 (p=.97) months, respectively.  Grade 3 or 4 hypertension was reported in 2 low dose 
and 8 high dose patients.  Grade 3 or 4 thrombotic events occurred in 5 low dose and 2 high 
dose patients (including 1 fatal pulmonary embolism).  The low dose rhuMAb VEGF/5-FU/LV 
group demonstrated the greatest efficacy and safety was tolerable. (Abstract 939) 
 
rhuMAb VEGF in non-small-cell lung cancer (NSCLC).  Russel DeVore and coworkers studied 
rhuMAb VEGF therapy in patients with advanced NSCLC (stage IIIb with pleural effusion, stage 
IV or recurrent disease) who were previously untreated.  Patients were randomized to receive 
carboplatin (C) AUC 6/paclitaxel (P) 200 mg/m2 alone (every 3 weeks; n=32), or CP and low dose 
rhuMAb VEGF (7.5 mg/kg every 3 weeks; n=32), or CP and high dose rhuMAb VEGF (15 mg/kg 
every 3 weeks; n=35).  Hemoptysis developed in 6 rhuMAb VEGF-treated patients (4 with 
squamous cell histology) and was fatal in 4 patients.  Objective response rates and time to 
disease progression were greater in the CP/high dose rhuMAb VEGF group compared to the CP 
alone and CP/low dose rhuMAb VEGF groups. However, the only parameter to reach 
significance was the investigator-assessed time to disease progression of the high dose group 
(7.4 months) compared to CP alone (4.2 months).  Survival for the CP, CP/low dose, and 
CP/high dose groups were 14.9, 11.6 and 17.7 (p=.80) months, respectively.  These data show 
that hemoptysis can be a life-threatening adverse event associated with rhuMAb VEGF 
treatments in NSCLC and that rhuMAb VEGF at a dose of 15 mg/kg in combination with CP may 
be an active therapy for advanced NSCLC with improved tumor control.  (Abstract 1896) 
 
Rituximab for Waldenstrom’s macroglobulinemia (WM).  Stephen Treon et al. identified 28 
evaluable patients with WM who received single-agent rituximab therapy.  Rituximab therapy was 
associated with a decrease in the mean IgM level (p=.0007), a decrease in the mean % 
lymphoplasmacytic cell involvement of bone marrow (p=.0008), and an increase in the mean Hct 
level (p=.0015) compared to baseline values.  Eight (28.5%) patients experienced a > 50% 
reduction on the IgM serum concentration, 17 (60.7%) patients had an increase in their Hct level, 
and 14 (50%) patients had a rise in their platelet counts.  The data from these patients show that 
rituximab is a potentially effective treatment modality for WM and future studies are planned. 
(Abstract 13) 
 
Iodine I 131 tositumomab in follicular lymphoma (FL).  Mark Kaminski et al. evaluated a 
single treatment of iodine I 131 tositumomab (Coulter Pharmaceuticals, Inc.) as therapy for 
patients with previously untreated advanced stage FL (n=76).  Seven to 14 days following a 
dosimetric dose (450 mg tositumomab and 5mCi [35 mg] iodine I 131 tositumomab) patients 
were administered 450 mg of tositumomab and enough iodine I 131 tositumomab to deliver a 
total body dose of 75 cGy I-131.  Seventy-four (97%) patients achieved a response (63% CR) 
and the median duration of response had not been reached after a median follow-up of 16.2 
months.  The 3-year progression-free survival was 68.2% (95% CI: 56 to 83%).  Following B-cell 
recovery, 79% of the 34 patients who were PCR+ at baseline for the t(14;18) translocation were 
PCR-.  Forty-nine (65%) of patients developed human anti-mouse antibodies and 
myelosuppression was moderate and reversible.  These results show that Iodine I 131 
tositumomab is an active first-line treatment for patients with FL.  (Abstract 11) 
 
Campath-1H in hematological malignancies.  Alessandra Ferrajoli and colleagues evaluated 



the use of Campath-1H in refractory hematological malignancies which were found to express 
CD52 in >20% of neoplastic cells.  Campath-1H was administered intravenously (3 mg day 1, 10 
mg day 2, 30 mg day 3, and 30 mg 3 x weekly for 12 weeks) to 45 patients (30 with B-CLL and 
15 with differing NHL histologies).  Three (9%) patients achieved a CR and 9 (26%) patients had 
a PR while 6 (18%) patients were observed to have stable disease.  The most common adverse 
events were infusion related (30 [88%]) patients had fever/chills, 6 [18%] patients had 
hypotension, 6 [18%] patients had dyspnea, and 4 [12%] patients had an urticarioid rash). 
Lymphopenia occurred in 25 (74%) patients and severe thrompocytopenia (platelet count 
<10,000/mm3) occurred in 8 (24%) patients.  Campath-1H is active in CD52+ refractory 
hematological malignancies and has an acceptable safety profile.  (Abstract 22) 
 
Gemtuzumab zogamicin in AML.  Eric Sievers et al analyzed data from 142 patients with AML 
in first relapse who were treated with gemtuzumab zogamicin (Wyeth-Ayerst Research), a 
recombinant human anti-CD33 monoclonal antibody linked to the cytotoxic agent calicheamicin, 
in 3 phase II studies.  A remission (<5% marrow blasts with adequate hematologic recovery) was 
obtained in 30% of patents (34% in patients <60 years old [n=62], 26% in patients �t 60 years old 
[n=80]).  Median overall survival was 5.9 months.  Adverse events included infusion-related 
symptoms, grade 4 marrow suppression, and transient increases in liver function tests. 
Gemtuzumab zogamicin is active in relapsed AML and there were no observed differences in the 
efficacy or safety profiles for younger versus older patients.  (Abstract 23) 
 
Epratuzumab in NHL.  John Leonard and colleagues reported the results of dose-finding studies 
of epratuzumab (Immunomedics, Inc.), an anti-CD22 monoclonal antibody, in patients with 
relapsed/refractory NHL (n=44).  The starting dose of intravenous epratuzumab was of 120 
mg/m2 weekly x 4.  Twelve (48%) of 35 evaluable patients developed grade 1 or 2 adverse 
events associated with the first infusion (chills/rigors, nausea, hypotension) and no grade 3 or 4 
drug-related toxicity or human anti-human antibody have been observed.  Five responses have 
occurred at dose levels of 240 to 480 mg/m2/week.  These data show epratuzumab is well 
tolerated and that there is evidence of efficacy in relapsed/refractory NHL. (Abstract 60) 
 
Herceptin in metastatic breast cancer.  C. Vogel et al. conduced a study of intravenous 
Herceptin (trastuzumab), a humanized anti-HER2 monoclonal antibody, as first-line treatment for 
patients with HER2 overexpressing metastatic breast cancer (n=114).  Patients were randomized 
to standard low dose (4mg/kg loading and 2 mg/kg weekly) or high dose Herceptin (8 mg/kg 
loading and 4 mg/kg weekly).  Response rates for the low dose group (LDG) compared to the 
high dose group (HDG) were similar (25% and 27%, respectively) and all responders 
overexpressed HER2 at the 3+ level.  Median time to disease progression (3.5 months LDG and 
3.8 months HDG) and survival (22.9 months [95% CI: 16.0-37.1] LDG and 25.8 months [95% CI: 
13.3-34.7] HDG) were also similar between the treatment groups.  Two patients were reported to 
develop cardiac dysfunction.  Herceptin is a potentially active first-line agent in metastatic breast 
cancers that overexpress HER2.  (Abstract 275) 
 
TYROSINE KINASE INHIBITOR 
Bcr-Abl positive acute leukemias.  Moshe Talpaz and coworkers reported results of the 
treatment of patients with Bcr-Abl positive acute leukemias with an Abl tyrosine kinase inhibitor, 
STI 571 (Novartis Pharmaceuticals.)  The patient population consisted of patients with chronic 
myelogenous leukemia (CML) in myeloid blast crisis (n=21) and patients with either Bcr-Abl 
positive acute lymphoblastic leukemia or CML in lymphoid blast crisis (n=12).  Patients were 
treated with 300, 400, 500, or 600 mg of STI 571 given as oral, daily, outpatient therapy. 
Responses (<15% marrow blasts) have occurred in 55% of the patients with myeloid blast crisis 
(22% CRs) and in 82% of the patients with lymphoid leukemias (55% CRs).  All the responding 
patients with lymphoid leukemias relapsed between 45 and 81 days while 2 patients with myeloid 
blast crisis had responses ongoing at 140 to 182 days.  These data demonstrate that Bcr-Abl 
positive acute leukemias respond to inhibition of Bcr-Abl kinase activity.  (Abstract 6) 
 



IFN THERAPY IN CML 
IFN vs. allogeneic bone marrow transplantation (BMT).  R. Hehlmann et al. presented data 
from the German CML Study Group trial concerning a subgroup of CML patients who had an 
available related BMT donor.  Patients with an available donor were randomized within the first 
year of diagnosis to receive either allogeneic BMT or INF-based therapy (n=524; 165 allogeneic 
BMT and 389 IFN therapy).  Allogeneic BMT had been performed in 137 patients at the time of 
the report.  During the first 4 years after diagnosis survival was superior in the IFN arm due to 
early BMT-related mortality (p=.014).  The benefit occurred in low-risk patients and no superiority 
for INF therapy was recognizable for intermediate or high-risk patients.  After 4 years the survival 
curves converge and a crossing is expected after 5 years.  The results of this study suggest that 
low-risk CML patients may benefit from an initial trial of INF-based therapy prior to an allogeneic 
BMT procedure.  (Abstract 10) 
 
DENDRITIC CELL THERAPY 
Idiotype-loaded dendritic cells in multiple myeloma.  Frank Valone and coworkers conducted 
a trial of therapy with APC8020 (Dendreon Corp.), an idiotype-loaded autologous dendritic cell 
immunotherapy product, in patients with multiple myeloma. APC8020 was infused on weeks 0, 4, 
8, and 24 (n=33) or on weeks 0, 2, 4, and 16 (n=28).  T cell immune responses were observed in 
1/3 of patients.  Six responses (3 CRs) were seen in 13 evaluable patients with low tumor 
burden.  No complete or partial responses were observed in 38 patients with high tumor burden, 
however, 17 patients had stable disease for �t 24 weeks.  Only 2 of 186 infusions were reported 
to be associated with an adverse event (dyspnea).  These results suggest that further studies of 
APC8020 are warranted.  (Abstract 1776) 

AUGUST 2000 
NON-HODGKIN’S LYMPHOMA (NHL) 
First-line therapy of low-grade NHL with rituximab.  John Hainsworth and colleagues report 
the findings of a phase II study of rituximab therapy for previously untreated patients with low-
grade NHL.  Rituximab was given intravenously at a dose of 375 mg/m2/weekly x 4.  Patients with 
objective responses or stable disease after the initial month of treatments were to receive 
additional 4-week courses of rituximab at 6-month intervals for 2 years.  At the time of the report 
39 patients had completed the first course of rituximab treatment.  Twenty-one patients (54%) 
had a response (2 CRs), 14 patients (36%) had stable disease, and 4 patients had disease 
progression.  During the first 6 months of follow-up only 2 patients progressed while 3 PR and 2 
stable disease patients converted to CRs and PRs, respectively.  Thirteen patients have 
undergone a second course of rituximab therapy during which response improvement occurred in 
3 patients and disease progression occurred in 1 patient.  Thirty-two of 39 patients were free of 
disease with a median follow-up of 8 months.  Only 1 patient has experienced a grade 3/4 
infusion-related toxicity (flushing associated with dyspnea and chest pain).  The data from this 
small trial suggest that rituximab is a safe, active first-line agent in NHL.  The data also indicate 
that the response rate of NHL patients for first-line rituximab treatment is similar to that of 
rituximab used in the second-line setting.  In addition, the value of dose intensification in 
rituximab studies has been unclear and further follow-up in this study is needed to define the role 
for repeated pulse dosing of rituximab.  (Hainsworth JD, et al. Blood 2000;95:3052-3056) 
 
Interferon alfa consolidation.  Richard Fisher and coworkers report that results of a phase III 
Southwest Oncology Group study (S8809) in which patients with previously untreated stage III or 
IV low-grade NHL were registered to receive 6-8 cycles of prednisone, methotrexate, 
doxorubicin, cyclophosphamide, etoposide, and mechlorethamine, vincristine, procarbazine, 
prednisone (ProMACE [day 1] – MOPP [day 8]) chemotherapy with or without radiotherapy 
(n=571).  Subsequently, 268 responding patients were randomized to interferon alfa 
consolidation (interferon alfa-2b 2 mU/m2 subcutaneously 3x weekly for 2 years) (n=144) or to 
observation alone (n=124).  Overall survival at 5 years was 78% for the interferon group 
compared to 77% for the observation group (p=.65).  The median progression-free survival time 
was 4.1 years for the interferon-treated patients and 3.2 years for the control patients (p=.25). 
These results show that interferon alfa consolidation therapy following chemotherapy did not



prolong overall or progression-free survival for these low-grade NHL patients.  (Fisher RJ, et al.  J 
Clin Oncol 2000;18:2010-2016) 
 
HIGH-RISK MELANOMA 
Adjuvant interferon alfa-2b (IFN �D2b).  Adjuvant therapy with high-dose IFN �D2b (HDI) 
(Schering Plough Corp.) administered for 1 year to high-risk (stage IIB and III) melanoma patients 
(pivotal trial E1684) has been shown to prolong relapse-free and overall survival (RFS and OS). 
However, HDI is associated with substantial toxicity.  Thus, John Kirkwood et al. evaluated low-
dose IFN �D2b (LDI; 3 megaunits/day subcutaneously 3x weekly) for 2 years versus HDI (20 
megaunits/m2/day intravenously 5 days per week for 4 weeks; then 10 megaunits/m2/day 
subcutaneously 3x weekly) for 1 year versus observation alone as adjuvant therapy for patients 
with stage IIB or stage III melanoma in a large (n=642) intergroup study (E1690).  At a median of 
52 months of follow-up, no differences in OS were observed between the 3 treatment arms.  The 
estimated 5-year RFS rates were 44%, 40%, and 35% for the HDI, LDI, and observation arms, 
respectively.  In a Cox model analysis adjusting for significant prognostic variables, the impact of 
HDI, but not LDI, on RFS achieved significance (p=.03).  The results of this trial indicate the HDI, 
but not LDI, has a RFS benefit for high-risk melanoma patients.  However, OS was similar 
between the HDI- and LDI-treated patients.  The authors speculated that a survival difference 
favoring IFN �D2b-treated patients was not seen in this trial (E1690) in contrast to study E1684 
because a larger proportion of patients in the observation arm of E1690 received IFN �D2b 
salvage therapy (31% vs. 15%).  The median OS of patients in the E1690 observation group was 
6 years compared to 2.8 years for patients in the E1684 observation group.  (Kirkwood JM, et al. 
J Clin Oncol 2000;18:2444-2458) 
 
PROSTATE CANCER 
Antigen-specific cellular immunity.  Animal studies indicate that dendritic cells exposed to 
prostatic acid phosphatase (PAP) induce anti-PAP cellular immunity and that subcutaneous 
injections of PAP as a soluble antigen induce an antibody response (humoral immunity).  Thus, 
Patrick Burch and colleagues conducted a phase I trial in which 13 patients with advanced 
hormone refractory prostate cancer were treated with 2 monthly intravenous infusions of 
autologous dendritic cells (APC8015; Dendreon Corp.) that had been pre-exposed to PA2024 (a 
fusion protein consisting of human granulocyte/macrophage colony stimulating factor and human 
PAP) following by 3 monthly subcutaneous injections of PA2024 at 0.3, 0.6, or 1.0 mg/injection.  
The treatments were tolerated well, prostate-specific antigen (PSA) levels were decreased in 3 
patients, and T cells from all patients evaluated (n=9) proliferated in vitro in response to PA2024.  
All evaluable patients (n=11) also developed antibodies to PA2024, however only 2 patients 
developed titers >40 and only 5 patients developed antibodies specifically to PAP.  In contrast, 15 
to 31 patients who had received only APC8015 in a previous study developed antibody titers >40 
to PA2024.  These data show that dendritic cells exposed to antigen ex vivo can induce antigen-
specific cellular immunity and suggest that injection of PA2024 suppressed antibody generation 
compared to administration of APC8015 alone.  (Burch PA, et al.  Clinical Cancer Res 
2000;6:2175-2182) 

SEPTEMBER 2000 
NON-HODGKIN LYMPHOMA (NHL) 
In vivo purging with chemotherapy and rituximab.  Michele Magni and coworkers investigated 
the ability of in vivo purging with high-dose sequential chemotherapy (HDS) alone (n=10) or HDS 
plus rituximab (n=15) to allow harvesting of peripheral blood progenitor cells free of 
contaminating tumor cells in 25 consecutive patients with CD20+ mantle cell or follicular 
lymphoma.  In this pilot study all patients had bone marrow involvement, polymerase chain 
reaction (PCR)-detectable molecular rearrangement, initial therapy with 2 or 3 cycles of standard-
dose chemotherapy, treatment with nonmyeloablative high-dose chemotherapy (4-step sequence 
of high doses of cyclophosphamide, cytarabine, melphalan, and mitoxantrone plus melphalan) 
with growth factor support, and 3 progenitor cell infusions (at approximately weeks 3, 6, and 9 
during high-dose chemotherapy).  Progenitor cells were harvested after high-dose 
cyclpohosphamide and, if necessary, following high-dose cytarabine. Patients receiving



rituximab were given 6 infusions (rituximab 375 mg/m2/infusion): 2 infusions prior to the first and 
second progenitor cell infusions and 2 infusions following the third progenitor cell infusion. 
Progenitor cell harvests were PCR-negative for lymphoma in 14 (93%) patients in the HDS-
rituximab cohort compared to 4 (40%) patients in the HDS cohort (P=.007).  Clinical and 
molecular remissions were achieved in all 14 (100%) evaluable patients treated with HDS and 
rituximab versus 7 (70%) patients treated with HDS alone.  These short-term results suggest that 
chemoimmunotherapy can successfully purge hematopoietic progenitor cells in vivo.  Clinical 
outcome benefit (relapse-free or overall survival) has not been determined.  (Magni M, et al. 
Blood 2000;96:864-869) 
 
In vitro biologic response to rituximab.  Josee Golay and colleagues performed in vitro studies 
of the mechanism of action of rituximab (Roche Italia) in 4 follicular lymphoma (FL) cell lines, 1 
Burkitt’s lymphoma cell line, 3 fresh FL cell samples, and normal B cells.  They found that 
antibody-dependent cellular cytotoxicity (ADCC) and complement-mediated cytotoxicity (CDC) 
are the major mechanisms of antitumor activity for rituximab.  No antiproliferative or apoptotic 
responses to rituximab were observed in lymphoma cells.  Rituximab consistently activated 
ADCC in all cell lines, however the efficiency of CDC activation was variable.  Further 
investigation showed that complement inhibitors, especially CD55 and CD59, are regulators of 
CDC and that blocking antibodies to CD55 and/or CD59 increased CDC.  These in vitro findings 
need to be confirmed clinically as they suggest a basis for predicting clinical response to 
rituximab in CD20+ NHL patients.  (Golay J, et al. Blood 2000;95:3900-3908) 
 
MULTIPLE MYELOMA 
Effects of aminobisphosphonates on T cells.  Bisphosphonates are known to inhibit 
osteoclastic bone resorption and have recently been discovered to share structural homologies 
with �J�GT cell ligands.  Thus, Volkar Kunzmann et al studied the in vitro effects of several 
bisphosphonates on peripheral blood mononuclear cells (PBMCs) obtained from 6 healthy 
donors.  The aminobisphosphonates (pamidronate, alendronate, ibandronate) induced an 
expansion of �J�GT cells in cell cultures of these healthy-donor PBMCs (etidronate and clodronate 
did not have a T cell effect).  Further experiments showed that pamidronate-activated �J�GT cells 
produced cytokines and had activity against lymphoma and myeloma cell lines.  In addition 
pamidronate-treated bone marrow cultures derived from 24 patients with multiple myeloma 
showed decreased plasma cell survival.  This cytoreductive effect was abolished by �J�GT cell 
depletion.  These in vitro data indicate that aminobisphosphonates may exert an antitumor effect 
through activation of �J�GT cells.  Clinical trials are needed to confirm an aminobisphosphonate-
induced antitumor activity.  (Kunzmann V, et al.  Blood 2000;96:384-392) 
 
LEUKEMIA 
T-cell depletion of bone marrow transplants.  Richard Champlin and colleagues reviewed the 
leukemia-free survival (LFS) data from 1982-1994 for 1,868 transplant recipients with chronic 
myelogenous, acute myelogenous, or acute lymphoblastic leukemia reported to the International 
Bone Marrow Transplant Registry (IBMTR) to evaluate the different strategies of T cell depletion. 
The 5-year LFS was 29% for transplants T cell depleted by narrow-specificity antibodies (n=450) 
compared to 16% for transplants T cell depleted by other techniques (n=420) (P<.0001).  The 5-
year LFS for the non-T cell depleted transplants was 31% (n-998).  This retrospective analysis 
shows that T cell depletion by narrow-specificity antibodies results in higher 5-year LFS rates 
than that associated with other techniques, but the 5-year LFS rate is similar to that achieved with 
non-T cell depleted transplants despite reducing acute GVHD. (Champlin RE, et al. Blood 
2000;95:3996-4003) 
 
Mechanisms of resistance to the tyrosine kinase inhibitor STI571.  STI571 is an inhibitor of 
Bcr-Abl tyrosine kinase activity and has demonstrated activity against Philadelphia chromosome 
(Ph)-positive leukemias.  However, some Ph-positive cell lines have been found to be resistant to 
STI571.  Francois Mahon and associates recently studied clones of Ph-positive human cell lines 
and murine cell lines transfected with Bcr-Abl that had been generated to be resistant to STI571.



The mechanisms of resistance were found to vary among the cell lines and included Bcr-Abl 
overexpression, an increased threshold for tryrosine kinase inhibition, P-glycoprotein 
overexpression, and possibly an acquisition of compensatory gene mutations.  These findings 
show that resistance to STI571 may develop through multiple mechanisms and may potentially 
develop in leukemic stem cells in vivo.  (Mahon FX, et al.  Blood 2000;96:1070-1079) 

OCTOBER 2000 
NON-HODGKIN'S LYMPHOMA (NHL) 
Rituximab retreatment.  Treatment of patients with low-grade or follicular NHL with single-agent 
rituximab (IDEC Pharmaceuticals Corp), a chimeric anti-CD20 monoclonal antibody, has 
previously been shown to result in an overall response rate (ORR) of 48% and a median time to 
progression (TTP) of 13.2 months.  Thomas Davis and associates conducted a phase II study in 
which 58 patients with low-grade or follicular NHL who had relapsed after responding to rituximab 
therapy were retreated with rituximab (375 mg/m2 I.V. weekly x 4).  The median interval between 
rituximab courses was 14.5 months (range, 3.8 to 35.6 months).  The ORR was 40% and the 
Kaplan-Meier estimated median TTP was 17.8 months (range, 3.7+ to 26.6 months).  No patient 
developed human anti-chimeric antibodies and hematologic toxicity was generally mild and 
reversible.  This study shows that retreatment of patients with low-grade or follicular NHL with 
rituximab is effective and is not associated with cumulative bone marrow suppression.  (Davis 
TA, et al. J Clin Oncol 2000;18:3135-3143) 
 
Long-term follow-up after radioimmunotherapy (RIT).  Mark Kaminski and colleagues report 
long-term data (up to 8 years) on 59 B-cell NHL patients following a single treatment with CD20-
targeted RIT (iodine 131I tositumomab; Coulter Pharmaceutical, Inc) at the University of 
Michigan. Forty-two patients (71%) achieved a response and the median progression-free 
survival for responders was 12 months.  Sixteen patients were retreated after disease 
progression and 9 responded (5 CRs).  Late adverse events included 5 patients who developed 
secondary myelodysplasia (MDS) 1.2 to 7.5 years after RIT.  The MDS evolved to acute myeloid 
leukemia in one patient.  These patients had received a median of 4 prior chemotherapy 
regimens and all had previously been exposed to alkylating agents.  An additional 3 patients 
were diagnosed with solid tumors following RIT.  Five patients developed elevated thyroid-
stimulating hormone levels, but none were symptomatic.  These data show that RIT can be 
effective therapy for patients with advanced NHL.  Further studies are needed to fully assess the 
risk for secondary malignancies. (Kaminski MS, et al. Blood 2000; 96:1259-1266) 
 
ALLOGENEIC STEM-CELL TRANSPLANTATION 
Therapy for renal-cell carcinoma.  Renal-cell carcinoma responds to immunomodulatory 
therapies and Richard Childs et al. postulated that a graft-versus-tumor effect might also be 
generated by non-myeloablative bone marrow transplantation.  A pilot study was performed in 
which 19 patients with refractory metastatic renal-cell carcinoma received a preparative regimen 
of cyclophosphamide and fludarabine followed by an infusion of a peripheral-blood stem-cell 
allograft from an HLA identical sibling or a sibling with a mismatch of a single antigen. 
Cyclosporine therapy was used to prevent graft-versus-host disease and patients with no initial 
response received up to 3 infusions of donor lymphocytes.  Ten patients (53%) achieved a 
response, which developed only after all T-cells in the recipient were of donor origin (complete 
chimerism).  Thus, the onset of tumor regression occurred at a median of 4 months (range, 1 to 8 
months) after transplantation.  In 8 patients tumor regression was not observed until after the 
cyclosporine had been withdrawn.  These preliminary results demonstrate that allogeneic T-cells 
can survive following non-myeloablative conditioning and induce antitumor activity in patients with 
refractory advanced renal-cell carcinoma. (Childs R, et al. N Eng J Med 2000;343:750-758) 
 
Donor lymphocyte infusion (DLI) therapy for relapsed multiple myeloma.  H. M. Lokhorst 
and coworkers administered DLI treatments to 27 patients with relapsed multiple myeloma after 
allogeneic stem-cell transplantation.  Thirteen patients received reinduction chemotherapy and 8 
patients responded partially.  Fourteen of the 27 patients (52%) achieved a response (6 CRs and 
8 PRs) to DLI treatments.  In 5 patients the response was induced following T-cell dose 



escalation in subsequent DLIs.  Five patients remained in remission for more than 30 months 
after DLI and the median survival for all patients was 18 months.  Factors that were identified as 
predictors for response to DLI were chemotherapy-sensitive disease prior to transplantation, 
response to reinduction chemotherapy, and a T-cell dose >1 x 108 cells/kg. Acute and chronic 
graft-versus-host disease occurred in 15 (56%) and 7 (26%) patients, respectively, and 2 patients 
died from bone marrow aplasia.  DLI is effective treatment for patients with relapsed multiple 
myeloma after allogeneic stem-cell transplantation and may induce long-term remissions in some 
patients.  (Lokhorst HM, et al. J Clin Oncol 2000;18:3031-3037) 
 
LEUKEMIA 
Gemtuzumab zogamicin.  K. Naito and colleagues investigated the mechanism of action of 
gemtuzumab zogamicin (CMA-676; Wyeth Lederle, Japan), a calicheamicin-conjugated 
humanized anti-CD33 murine monoclonal antibody, in several myeloid leukemia cell lines.  A 
selective cytotoxic effect was seen in cell lines that expressed CD33.  The cytotoxic effect was 
dependent on the gemtuzumab zogamicin dose, the degree of CD33 expression, and the rate of 
proliferation of the leukemic cells.  P-gp-expressing multidrug-resistant sublines were refractory 
to gemtuzumab zogamicin.  In the presence of MDR modifiers (eg. MS209 and PSC833) these 
resistant leukemic cells became sensitive to the cytotoxic effects of gemtuzumab zogamicin.  The 
combination of gemtuzumab zogamicin and MDR modifiers is a potential therapeutic modality for 
patients with multidrug-resistant acute myeloid leukemia.  (Naito K, et al. Leukemia 
2000;14:1436-1443) 

NOVEBMER 2000 
HEPATOCELLULAR CARCINOMA (HCC) 
Adoptive immunotherapy.  Tadatoshi Takayama and colleagues conducted a study in which 
patients who had undergone curative surgical resection for HCC were randomized to receive 
infusions of activated autologous lymphocytes or no adjuvant treatment (n=150).  Mononuclear 
cells were obtained from a peripheral blood sample (50 mL) drawn prior to surgery and were 
cultured with interleukin-2 and immobilized anti-CD3 monoclonal antibody.  A 1,400-fold T-cell 
expansion was achieved with this culture system.  The activated lymphocytes were re-infused 
into the patient at weeks 2, 3, 4, 12, and 24 after surgery.  After a median follow-up of 4.4 years 
(range, 0.2 to 6.7 years), the median time to first recurrence was 2.8 years for the 
immunotherapy group versus 1.6 years for the control group (p=.008).  The immunotherapy 
patients had longer recurrence-free survival (p=.01) and a trend towards improved overall 
survival (p=.09) compared to control patients.  These results show that adjuvant adoptive 
immunotherapy can improve clinical outcomes for patients with HCC.  (Takayama T, et al. Lancet 
2000;356:802-807) 
 
HEMATOLOGIC MALIGNANCIES 
Donor lymphocyte infusions (DLI) for chronic myeloid leukemia (CML).  Francesco Dazzi et 
al report the results of DLI treatment for 66 consecutive patients with BCR-ABL-positive CML who 
had relapsed after allogeneic stem cell transplantation (SCT).  Forty-four patients (67%) achieved 
a molecular remission following DLI.  Relapse to advanced phase disease and an interval 
between transplant and relapse of <9 months were found to be poor prognostic factors for 
response.  After a median follow-up of 29 months, only 4 patients have reverted to a PCR-
positive status.  The 3-year survival for patients who had a molecular remission was 95% 
compared to 53% for those who did not have a molecular remission (p=.0001).  This study 
indicates that DLI therapy may frequently result in durable remissions for patients with CML who 
relapse following SCT.  (Dazzi F, et al. Blood 2000;96:2712-1716) 
 
In vivo CAMPATH-1H for graft-versus-host disease (GVHD) prevention.  Treatment-related 
mortality is a major obstacle to successful allogeneic SCT.  Nonmyeloablative purine analogue 
conditioning has decreased regimen-related mortality, however the incidence of significant (grade 
2-4) GVHD remains high (38% to 60%).  Panagiotis Kottaridis and coworkers included 
CAMPATH-1H, a humanized anti-CD52 monoclonal antibody that induces T-cell lysis, as a



component of a nonmyeloablative conditioning regimen for 44 patients with a variety of 
hematologic malignancies.  Patients also received GVHD prophylaxis with cyclosporine alone 
(n=38) or cyclosporine plus methotrexate (n=6).  At a median follow-up of 9 months (range, 3 to 
29 months), 33 patients remained in complete remission.  There were no cases of grade 3 or 4 
acute GVHD reported and only 1 patient developed chronic GVHD.  The nonrelapse-related 
mortality was 11%.  Longer follow-up is required, but these data suggest that the addition of 
CAMPATH-1H to a nonmyeloablative conditioning regimen decreases the incidence of GVHD 
without jeopardizing engraftment durability.  (Kottaridis P, et al. Blood 2000;96:2419-2425) 
 
Immune recognition of myeloma cells.  The monoclonal immunoglobulin secreted by myeloma 
cells can serve as a tumor specific antigen because of the unique structure of its variable region 
(idiotype).  Yiwen Li and associates immunized 2 healthy stem cell donors with idiotype protein 
obtained from their recipients with multiple myeloma.  T-cells from the immunized donors were 
found to release high levels of T-helper 1-type cytokines in response to stimulation with myeloma 
cells from their recipients.  In addition, they were also able to generate cytotoxic T-lymphocytes 
(by means of in vitro stimulation with autologous dendritic cells pulsed with idiotype protein), 
which lysed myeloma cells specifically.  These experiments demonstrate that myeloma cells can 
serve as immune targets of an idiotype-induced T-cell response.  (Li Y, et al. Blood 
2000;96:2828-2833) 
 
BREAST CANCER 
An anti-HER2 monoclonal antibody (MAb) and geldanamycin (GA) immunoconjugate.  GA 
is a cytotoxic antibiotic that inhibits HER2 activity.  Thus, Raya Mandler et al attempted to 
enhance the inhibitory activity of anti-HER2 MAb by coupling it to GA.  Low concentrations of the 
immunoconjugate were observed to inhibit the proliferation of HER2-overexpressing cell lines.  
The 50% inhibitory concentration for the GA-coupled anti-HER2 MAb was 40 �Pg/mL compared to 
1,650 �Pg/mL for the anti-HER2 MAb alone. In addition, GA alone reduced HER2 levels by only 
20% and the GA-coupled anti-HER2 MAb did not inhibit the proliferation of HER2-negative cell 
lines.  These findings suggest that GA immunoconjugates represent a potentially effective means 
of target-directed anticancer immunotherapy. (Mandler R, et al. J Natl Cancer Inst 2000; 92:1573-
1581) 

DECEMBER 2000 
NON-HODGKIN’S LYMPHOMA (NHL) 
Astatine-211 (211At)-labeled rituximab (chimeric anti-CD20 monoclonal antibody).  E. Aurlien 
and coworkers performed preclinical studies to investigate the ability of 211At-rituximab, a short-
range �D-particle-emitting radioimmunoconjugate, to selectively kill NHL cells in vitro with 
acceptable bone marrow cell toxicity.  Two B-lymphoma cell lines (RAEL and K422) and normal 
human hematopoietic progenitor cells were incubated with 211At-rituximab and plated in 
clonogenic assays for survival analyses. Following a 1-hour incubation, the survival of the normal 
progenitor cells was found to be significantly greater than that of the NHL cells with a high tumor 
cell/normal bone marrow cell kill ratio (4.1/1.0 log cell kill).  Biodistribution studies of 211At-
rituximab in Balb/c mice showed similar stability to that of 125I-rituximab.  This study provides 
evidence that �D-emitting radioimmunoconjugates have selective anti-tumor activity and indicates 
that testing of 211At-rituximab in patients with NHL is warranted.  (Aurlien E, et al.  Br J Cancer 
2000;83:1375-1379)   
 
Iodine-131-tositumomab multimodal therapy.  Oliver Press and colleagues conducted a phase 
I/II trial to estimate the maximum tolerated dose (MTD) of iodine-131 (131 I)-tositumomab (anti-
CD20 monoclonal antibody, Coulter Pharmaceuticals Inc.) that can be combined with etoposide 
(60 mg/kg) and cyclophosphamide (100 mg/kg) followed by autologous stem-cell transplantation 
(ASCT) in patients with relapsed B-cell NHL (n=52).  The delivery of 25 Gy by 131I-tositumomab to 
critical normal organs (especially heart and lungs) was found to be the MTD in this conditioning 
regimen.  Thirty-one patients were evaluable for response to the conditioning regimen: 24 (77%) 
had a CR, 3 (10%) had a PR, 2 (6%) had stable disease, and 1 (3%) had progressive disease.



The estimated 2-year overall survival (OS) and progression-free survival (PFS) for all treated 
patients was 83% and 68%, respectively.  These findings compared favorably with those of a 
non-randomized control group who received the same doses of etoposide and 
cyclophosphamide, but employed external-beam total-body irradiation, rather than targeted 131I-
tositumomab prior to ASCT (OS of 53%, PFS of 36% at 2 years).  This study demonstrates the 
feasibility of administering high doses of 131I-tositumomab as a component of a conditioning 
regimen and suggests that further studies are warranted.  (Press OW, et al. Blood 2000;96:2934-
2942) 
 
LEUKEMIA 
Immune gene therapy for chronic lymphocytic leukemia (CLL).  William Wierda et al have 
observed that activated T cells induce CLL B cells to become effective antigen-presenting cells 
and that this effect is mediated by the ligand for CD40 (CD154).  In addition, they have found that 
CLL cells can be made to express CD154 by transduction with a replication-defective adenovirus 
vector (Ad-CD154).  Thus, they conducted a phase I study to assess the effects of a single bolus 
infusion of autologous Ad-CD154-transduced CLL cells in patients with B-cell CLL (n=11).  Within 
1-4 weeks of treatment patients developed an increase (>240%) in absolute blood T-cell counts 
as well as a corresponding increase in the number of leukemia-specific T-cells (demonstrated by 
ELISPOT assay and mixed lymphocyte reactions).  An increase in the expression of immune 
molecules on non-infected, bystander CLL cells was also observed.  These findings were 
associated with decreases in leukemia cell counts and lymph node size.  The therapy was 
tolerated well and no dose-limiting toxicity was identified.  This novel approach utilizing immune 
gene therapy may result in an effective treatment for patients with CLL.  (Wierda WG, et al. Blood 
2000;96:2917-2924) 
 
Inhibition of Bcr-Abl tyrosine kinase.  Clinical trials with STI571 (Novartis Pharmaceuticals), a 
specific inhibitor of the Bcr-Abl tyrosine kinase, have shown this agent to have anti-leukemia 
activity in all phases of chronic myelogenous leukemia (CML) and in Philadelphia chromosome-
positive acute leukemias.  However, resistance to STI571 has developed in preclinical models 
and relapses in patients with acute leukemias have been problematic.  In recent animal model 
studies, Carbo Gambacorti-Passerini and associates have shown that a combination of STI571 
with erythromycin had greater anti-leukemia activity than single-agent STI571 due to the ability of 
erythromycin to prevent STI571 from being inactivated by �D1 acid glycoprotein in plasma.  The 
likely development of resistance to single-agent STI571 has also led J. Tyler Thiesing et al to 
study combinations of STI571 with other anti-leukemic agents.  The combination of interferon-
alpha, daunorubicin, or cytosine arabinoside with STI571 demonstrated additive or synergistic 
anti-leukemia effects in proliferation assays utilizing Bcr-Abl-expressing cell lines.  However, 
STI571 plus hydroxyurea showed antagonistic effects.  In colony-forming assays of CML patient 
samples, all combinations showed increased antiproliferative effects compared to STI571.  These 
results suggest that combinations of STI571 with other agents may be more effective than 
STI571 alone in the treatment of Bcr-Abl positive leukemias.  (Gambacorti-Passerini C, et al. J 
Natl Cancer Inst 2000;92:1641 and Thiesing JT et al. Blood 2000;96: 3195-3199) 

 


