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DENDRITIC CELL (DC) FUNCTION AND DEVELOPMENT

Effects of FLT3-ligand (FL) administration. Jean-Marie Peron et al and Peter Brossart et al
recently investigated the effects of FL on DC function and development because of previous
reports that FL administration increases the accumulation of DCs in tissues. Peron et al studied a
murine liver metastasis model (C57BL/6 mice injected with C3 sarcoma cells) and found FL
treatments were associated with an enhancement of DCs in the liver and a reduction of the
number of hepatic metastases compared to control animals (P<0.05). Brossart et al observed
that the induction of the development of DCs from peripheral blood mononuclear cells in culture
requires the presence of IL-4 in addition to FL. They also showed that CD40 ligation alone
promotes blood monocyte differentiation into functional DCs. These studies support the
development of clinical studies to evaluate cytokine-induced immunotherapy and demonstrate
that blood monocytes are an additional source of DCs. (Peron J-M, et al. J Immunol 1998; 161:
6164-6170 and Brossart P, et al. Blood 1998; 92: 4238-4247)

GRAFT-VERSUS-HOST DISEASE (GVHD)

Monoclonal antibody (MoADb) therapy. Donna Przepiorka and colleagues conducted a phase Il
clinical study of BIT-322 therapy (a monoclonal anti-human CD2 rat antibody; BioTransplant, Inc)
in 20 transplant recipients with steroid-resistant GVHD. This therapy resulted in a 55% response
rate (6 complete responders and 5 with a reduction in GVHD grade) and was associated with
little toxicity. In addition, Bruce Blazar et al recently studied the effects of the CD2: CD48 pathway
on GVHD in murine models of bone marrow transplantation (BMT). They found T-cell mediated
GVHD was inhibited by anti-CD2 + 48 MoAb infusions, but that these MoAb infusions, (primarily
anti-CD48) inhibited alloengraftment and delayed hematopoietic recovery. These studies
demonstrated that antibodies targeting CD2 may be effective therapy for acute GVHD but should
be used with caution because CD48 has a critical role in regulating post-BMT hematopietic
recovery. (Przepiorka D, et al. Blood 1998; 92: 4066-4071 and Blazar BR, et al. Blood 1998; 92:
4453-4463)

MONOCLONAL ANTIBODY (MOAB) THERAPY FOR NON-HODGKIN'S LYMPHOMA (NHL)
Rituximab (an anti-CD20 MoAb) pharmacokinetics. Rituximab (IDEC Pharmaceuticals Corp.)
has been shown to have activity in low grade NHL. N.L. Berinstein and coworkers describe the
pharmacokinetic data obtained from 166 NHL patients treated with rituximab (4 weekly infusions)
in phase 1l studies. They found the rituximab half-life and serum levels to increase from after the
1st infusion to after the 4th infusion. Also, the median serum level of rituximab was higher in
responders than non-responders and lower rituximab serum levels were associated with bulky
disease and IWF histologic type A disease. The authors suggest that the rituximab half-life
increases as CD20+ B cells are cleared and subsets of patients may benefit from higher doses of
rituximab. (Berinstein NL, et al. Ann Oncol 1998; 9: 995-1001)

INTERFERON ALFA THERAPY

Colon carcinoma. Norman Wolmark and colleagues report the results of NSABP protocol C-05
in which 2,176 patients with Duke's stage B or C colon cancer were randomized to receive 5-
fluorouracil + leucovorin with or without interferon alfa-2a (IFN). Patients were stratified by sex,
stage, and number of involved nodes. The addition of IFN was found to confer no benefit: At 4
years of follow-up there was no difference in disease-free survival or overall survival between the
two treatment groups. (Wolmark N, et al. J Natl Cancer Inst 1998; 90: 1810-1816)

Chronic myelogenous leukemia (CML). Jorge Cortes and coworkers studied 90 Philadelphia
chromosome (Ph) - positive CML patients who had underaone cvtoaenetic clonal evolution (the



presence of karyotypic abnormalities in addition to the Ph) and had received interferon alfa (IFN-
a)-based therapy. The IFN-a treatments completely suppressed cytogenetic clonal evolution in 41
patients (46%). The median survival for these patients was greater than those patients with no
response or less than complete suppression (66 vs. 30 months; P=0.01). The authors concluded
CML patients with cytogenetic clonal evolution can respond to IFN-a therapy and a complete
response is associated with longer survival. (Cortes J, et al. J Clin Oncol 1998; 16: 3279-3285)

FEBRUARY 1999

LOW-GRADE NON-HODGKIN'S LYMPHOMA (NHL)

Treatment with anti-CD20 monoclonal antibody and CHOP chemotherapy. Myron Czuczman
and colleagues conducted a phase Il study in which 40 patients (31 previously untreated) with
low-grade or follicular B-cell (CD20+) NHL were treated with a combination of a chimeric anti-
CD20 monoclonal antibody, Rituxan® (IDEC Pharmaceuticals), and CHOP chemotherapy.
Patients received a total of 6 intravenous infusions of Rituxan® (375 mg/m2/dose) and 6 cycles
of CHOP given every 3 weeks. The response rate was 95% (55% CR and 40% PR) and median
time to progression had not been reached after a median observation time of 29+ months.
Furthermore, in a subset of 18 patients tested, 8 patients were bcl-2+ and 7 of these patients had
CRs and converted to PCR negativity after trial therapy. The most common adverse events
associated with Rituxan were infusion-related (fever, chills). These findings suggest that
Rituxan® may add therapeutic benefit to CHOP in the treatment of indolent B-cell NHL patients
without adding toxicity. (Czuczman MS, et al. J Clin Oncol 1999; 17: 268-275)

MALIGNANT PLEURAL MESOTHELIOMA (MPM)

Intrapleural administration of interleukin-2 (IL-2). Phillippe Astoul and coworkers treated 22
MPM patients in a phase Il study of IL-2 (Roussel-Uclaf) administered intrapleurally (21X106
IU/m2/day x 5 days). Intrapleural administration of IL-2 has been found to activate lymphokine-
activated Killer cells and natural killer cells and has been associated with antitumor responses in
previous studies. IL-2 immunotherapy resulted in 11 PRs and 1 CR in this current study. The
median survival of responders was 28 months compared to 8 months for nonresponders
(P<0.01). IL-2 therapy was tolerated well and all patients completed their treatments as planned.
These results show that intrapleural IL-2 has antitumor activity in patients with MPM. (Astoul P, et
al. Cancer 1998; 83: 2099-2104)

GRAFT-VERSUS-HOST DISEASE (GVHD)

Use of CD52 moncolonal antibodies (MoAbs) to prevent GVHD. Geoff Hale and associates
investigated the use of two CD52 MoAbs to eliminate T cells from both the donor marrow (by in
vitro CAMPATH-1M, an IgM MoADb, treatments) and the recipient host (by in vivo CAMPATH -1G,
an IgG MoAb, infusions prior to graft infusion) to prevent both GVHD and graft rejection. They
compared their results of this combination CD52 MoAb therapy (without posttranplant
immunosuppression treatments) in 70 acute myelogenous leukemia patients in first remission
receiving HLA identical sibling transplants with two historical controls: 50 patients (investigator
database) who had received bone marrow depleted with CAMPATH-1M but who had not
received in vivo MoAb therapy and 459 patients (International Bone Marrow Transplant Registry
database) who had received conventional GVHD prophylaxis with cyclosporin A (CyA) and
methotrexate (MTX). The study group had a lower risk of graft rejection than the CAMPATH-1M
group (P=0.0003) but a higher risk than the CyA/MTX group (P=0.03). The incidences of both
acute and chronic GVHD were less in the study group than in the CyA/MTX group (P<0.001)
while there was no difference in the 5-year leukemia relapse rates. Thus, 5-year transplant-
related mortality was lower in the study group compared to the CyA/MTX group (P=0.04). These
data show that CD52 MoAb T-cell depletion can be a useful strategy to prevent GVHD. (Hale G,
et al. Blood 1998; 92: 4581-4590)

DENDRITIC CELLS (DCS)
Effects of vascular endothelial arowth factor (VEGF). Dmitrv Gabrilovich et al studied the



effects of long-term (up to 28 days) continuous infusion of recombinant VEGF in mice to
investigate if clinically relevant serum concentrations of VEGF alone alter DC development in
healthy animals (BALB/c and CBA mice). Serum VEGF levels as low as 120-160 pg/ml resulted
in inhibition of DC differentiation which was associated with decreases in functional activity of
lymph node and splenic DCs. An expansion of immature myeloid cells and an inhibition of the
transcription factor NF-kB in marrow progenitor cells also resulted from the VEGF infusion. These
data suggest DC development can be effected by clinically relevant concentrations of VEGF.
Further, VEGF effects on pluripotent stem cells may arrest DC development. (Gabrilovich D, et
al. Blood 1998; 92: 4150-4166)

Effects of interleukin-6 (IL-6) and macrophage colony-stimulating factor (M-CSF). C.
Menetrier-Caux and colleagues isolated CD34+ progenitors from umbilical cord blood samples,
expanded this progenitor cell population in a cytokine enriched medium for 6 days, and seeded
the resulting cells with or without renal cell carcinoma (RCC) conditioned media (CM) for 6 more
days to investigate the effects of soluble factors on DC development. RCC CM inhibited the
development of DCs by redirecting CD34+ cell differentiation toward the monocyte-macrophage
lineage. This inhibition of DC differentiation was found to be mediated by IL-6 and M-CSF while
VEGF had no effect. The authors concluded that RCC cells inhibit DC development through IL-
6/M-CSF dependent mechanisms and that the lack of a VEGF effect in this model may be
because VEGF acts at an earlier stage of CD34+ progenitor differentiation than day 6. (Menetier-
Caux C, et al. Blood 1998; 92: 4778-4791)

MARCH 1999

MARROW TRANSPLANTATION

Effects of 1311 -anti-CD45 antibody in murine transplant models. Dana Matthews and
colleagues studied the use of 131I-anti-CD45 antibody, which delivers irradiation selectively to
lymphohematopoietic tissues, as a preparative regimen in two models of murine transplantation.
Recipient B6-Ly5a mice were treated with 131l-anti-CD45 antibody and were subsequently
transplanted with marrow from congenic Ly5b mice to measure marrow ablation or with marrow
from H2-mismatched BALB/c mice to test the immunosuppressive effects. Engraftment was
achieved with 131l-anti-CD45 antibody treatments alone in the Ly5 congenic model, but the H2-
mismatched setting required the addition of low-dose external total body irradiation (TBI) to allow
engraftment. Their results demonstrate that targeted radiation can enable engraftment of
congenic marrow and can partially replace TBI in the H2-mismatched setting. (Matthews DC, et
al. Blood 1999; 93:737-745)

METASTATIC MELANOMA

Combination of chemotherapy with interleukin-2 (IL-2) and interferon alfa (IFNa). Jon
Richards et al. evaluated the therapeutic potential of combining multiagent chemohormonal
therapy (cisplatin, dacarbazine, carmustine, tamoxifen) with IL-2 and IFNa (both provided by
Roche Laboratories) to treat 84 metastatic melanoma patients. A 55% response rate (12 CR and
34 PR) was achieved and after a median follow-up of 51 months the median time to disease
progression was 7 months and the median survival was 12.2 months with an apparent plateau of
10.7% survival after 52 months. No patient developed grade 4 clinical toxicity (Richards JM, et al.
J Clin Oncol 1999; 17: 651-657). These results are contrasted with those of a previous study that
showed no statistically significant difference in overall survival with the combination of IL-2 and
IFNa vs. each cytokine independently in patients with metastatic renal cell carcinoma (Negrier S,
et al. N Engl J Med 1998; 338:1272-1278). Further investigation is heeded to confirm the clinical
benefit of chemoimmunotherapy vs. chemotherapy alone for the treatment of melanoma patients.

CHRONIC MYELOGENOUS LEUKEMIA (CML)

T-cell-depleted (TCD) vs. non-T-cell depleted allogeneic bone marrow transplantation
(BMT). Laurie Sehn and coworkers retrospectively analyzed the outcomes of stable-phase CML
patients who underwent TCD alloaeneic BMT (46 patients) vs. those who underwent non-TCD



allogeneic BMT (40 patients) from HLA-identical sibling donors during a period when donor
lymphocyte infusion (DLI) was available. The TCD group had a lower incidence of grade 2-4
acute (P=0.026) and chronic (P=0.024) GVHD. However, the 3 year probability of relapse was
higher for the TCD patients (P=0.0003) than for non-TCD patients. Twenty TCD patients received
DLI therapy vs. 3 patients in the non-TCD group. The high complete remission rate associated
with DLI resulted in a similar estimated 3 year overall survival for the TCD and non-TCD groups
(72% vs. 68%, respectively, P=0.38). These data suggest that post-BMT DLI allows TCD to be a
viable BMT treatment option for CML patients. (Sehn LH, et al. J Clin Oncol 1999; 17: 561-568)

Treatment with interferon alpha (IFN-a) and low-dose cytarabine (ara-C). Because both INF-
a and ara-C induce cytogenetic responses in CML patients, Hagop Kantarjian and colleagues
evaluated the effects of combining daily IFN-a therapy (5MU/M2 subcutaneously [SC]) with daily
low-dose ara-C treatments (10 mg SC) in the treatment of 140 Ph-positive early (< 1 year)
chronic phase CML patients. Their results were retrospectively compared with two other cohorts
of patients treated with either IFN-a alone or with IFN-a plus intermittent ara-C in previous
studies. The IFN-a plus daily ara-C was tolerated with acceptable toxicity and was associated
with a higher incidence of cytogenetic response (P=0.003) than that achieved with the previous
IFN studies. Their data suggest that the combination of daily IFN-a and SC low-dose ara-C is a
promising treatment for chronic phase CML patients. (Kantarjian HM, et al. J Clin Oncol 1999; 17:
284-292)

DENDRITIC CELLS (DC)

DC derived from acute myelogenous leukemia (AML) cells. Choudhury and associates
recently generated DC in vitro from cells obtained from 19 AML patients using granulocyte-
macrophage colony-stimulating factor plus interleukin-4 in combination with either tumor necrosis
factor-a or CD40 ligand. Autologous lymphocytes cultured with these AML-derived DC
demonstrated a potent ability to lyse autologous leukemia cells in vitro while causing little
cytotoxicity to autologous normal cells. Leukemia derived DC may be effective immunotherapy
for AML patients. (Choudhury A, et al. Blood 1999; 93: 780-786)

APRIL 1999

MALIGNANT GLIOMA

Retroviral delivery of interleukin-4 (IL-4). IL-4 has previously been shown in preclinical studies
to mediate tumoricidal activity by eliciting an initial immune response and by inhibiting tumor
angiogenesis. Mary Saleh et al investigated the effectiveness of IL-4 treatment of gliomas by
inserting ecotropic retrovirus packaging cells that were transfected with a retroviral vector
encoding mouse IL-4 into C6 cell glioma tumors that had been either subcutaneously implanted
in athymic nude mice or had been stereotactically implanted intracranially in immunocompetent
Wistar rats. This therapy resulted in tumor growth arrest in the mouse model and in histologically
proven eradication of the gliomas in the rat intracranial model. While these results in animal
models may not translate to clinical effectiveness in humans, these data do show that C6 gliomas
in immunocompetent rats are eradicated by the insertion of cells producing IL-4 retrovirus. (Saleh
M, et al. J Natl Cancer Inst 1999; 91: 438-445)

MULTIPLE MYELOMA (MM)

Muc-1 core protein expression. Muc-1 is an epithelial antigen that has been found to be
expressed on MM cells. Steven Treon and colleagues utilized monoclonal antibodies to Muc-1
core protein determinants to investigate if Muc-1 is a suitable target for immunotherapy in MM
patients. MM cell lines, MM patient plasma cells, MM patient B cells, and normal circulating B
cells were found to express Muc-1 core protein by flow cytometry analysis. In contrast, Muc-1
core protein was absent on splenic and tonsillar B cells, CD34+ stem cells, T-cells, normal bone
marrow plasma cells, and 28 of 32 non- MM neoplastic cell lines tested. Furthermore,
dexamethasone induced an upregulation of Muc-1 expression on MM cell lines at concentrations
that are readilv achieved clinicallv. These data provide a rationale to taraet the Muc-1 core



protein as immunotherapy for MM. (Treon SP, et al. Blood 1999; 93: 1287-1298)

Dendritic cells (DC). Noopur Raje and coworkers determined that the yield, pattern of antigen
expression, and function (mixed lymphocytic reaction) of DCs from MM patients were equivalent
to that of DCs from normal donors. No functional differences were noted between peripheral
blood (PB) DCs and bone marrow (BM) DCs. Because recent studies have reported the
presence of Kaposi's sarcoma herpes virus (KSHV) gene sequences in BMDCs in MM, nested
PCR testing for KSHV gene sequences was done and was positive in 16/18 MM BMDCs and
only 1/5 MM PBDCs. This study shows that MM DCs remain functional despite detection of
KSHYV gene sequences. Additionally, PBDCs are as effective as BMDCs and have a lower rate of
KSHYV gene sequence detection. Thus, the PB is an attractive source for DCs for
immunotherapeutic approaches to treatment. (Raje N, et al. Blood 1999; 93: 1487-1495)

RITUXIMAB THERAPY (ANTI-CD20 CHIMERIC ANTIBODY)

Infusion-related side effects. Dr. John Byrd and colleagues describe a new clinical adverse
event in 5 patients with hematologic malignancies (prolymphocytic leukemia [n=2], CLL [n=2],
transformed NHL [n=1]) who were treated with rituximab. Each patient presented with a high
number of circulating tumor cells in the peripheral blood and had bulky adenopathy or
organomegaly. Rituximab therapy resulted in rapid tumor clearance from the circulation and was
associated with severe first infusion-related toxicity characterized by fever, rigors, bronchospasm,
and thrombocytopenia as well as evidence of a mild tumor lysis syndrome. This symptom
complex was self-limiting and four patients were subsequently treated with rituximab. Patients
who have a high number of circulating tumor cells have an increased likelihood of developing
severe infusion-related reactions with rituximab therapy. Although rituximab is approved for use
only in relapsed low-grade NHL, these data also suggest rituximab activity in other lymphoid
neoplasms. (Byrd JC, et al. J Clin Oncol 1999, 17: 791-795)

METASTATIC MELANOMA

Combination chemoimmunotherapy. Steven Rosenberg and associates conducted a trial in
which 102 metastatic melanoma patients were prospectively randomized to receive
chemotherapy (cisplatin, dacarbazine, and tamoxifen) alone (52 patients) or chemotherapy
followed by interferon alfa-2b and interleukin-2 therapy (50 patients). The response rates were
27% and 44% (P=0.071) for the chemotherapy alone and chemoimmunotherapy groups,
respectively. However, there was a trend toward a survival advantage in the chemotherapy alone
group (15.8 vs 10.7 months; P=0.052). Moreover, treatment-related toxicity was greater in the
chemoimmunotherapy patients. Thus, immunotherapy increased toxicity in this trial and did not
increase survival. However, it should be noted that many chemoimmunotherapy patients did not
receive optimal treatment doses due to toxicity). (Rosenberg SA, et al. J Clin Oncol 1999; 17:
968-975)

MAY 1999

METASTATIC MELANOMA

Autologous melanoma vaccine. Stanley Leong and colleagues treated 20 stage IV melanoma
patients with multiple cycles of an autologous melanoma vaccine combined with an adjuvant
injection of BCG plus rhGM-CSF. Two patients had a CR and two patients had a PR with
regression of visceral and paraaortic masses. These objective responses demonstrate that
melanoma patients with large tumor burdens can respond to specific immunotherapy. (Leong
SPL, et al. J Immunother 1999; 22: 166-174)

MULTIPLE MYELOMA

Cytokine-based tumor cell vaccine. Alexander Shtil and associates generated potent
granzyme B/ perforin-secreting (pore-forming) CTLs by immunizing mice with MPC11 cells (a
murine myeloma model) expressing GM-CSF and IL-12 or with MPC11 multidrug-resistant (MDR)
variant cell lines transfected with GM-CSF/IL-12. Immunization caused reiection of both



transplanted MPC11 cells and the MDR sublines in Balb/c mice even though these myeloma
cells were resistant to APO-1/CD95/Fas ligand. These data indicate that MDR mediated by
mdr1/Pgp did not prevent lysis by pore-forming CTLs and that this immunotherapy may be a
therapeutic approach for drug-resistant myeloma. (Shtil AA, et al. Blood 1999; 93: 1831-1837)

LEUKEMIA

Immunotherapy with ex vivo-generated cytotoxic T lymphocytes (CTLs). Tuna Mutis and
coworkers have reproducibly generated CTLs specific for the hematopoietic cell-restricted minor
histocompatibility antigens (mHags) HA-1 and HA-2 from HA-1 and/or HA-2-negative healthy
blood donors using dendritic cells pulsed with HA-1 and HA-2 synthetic peptides. These ex-vivo
generated CTLs were found to efficiently lyse leukemia cells (from AML and ALL patients) while
nonhematopoietic cells were unharmed. This study indicates that ex-vivo-generated CTLs
specific for hematopoietic mHags are a feasible therapy for relapsed leukemia after allogeneic
bone marrow transplantation and that this therapy has a low risk of GVHD. (Mutis T, et al. Blood
1999; 93: 2336-2341)

GRAFT VS. TUMOR (GVT) INDUCTION

Donor leukocyte infusions (DLIs) as primary therapy. David Porter and associates treated 18
patients with both hematologic and solid tumor malignancies with HLA-matched DLIs. Interferon
alfa-2b was administered to patients for a minimum of 4 weeks prior to DLI therapy and patients
without toxicity or donor leukocyte engraftment were eligible to receive cytarabine or
cyclophosphamide followed by a second course of DLI treatments. In heavily pretreated patients,
this allogeneic adoptive immunotherapy caused a sustained chimerism, acute GVHD, and a
graft-vs.-tumor (GVT) response to occur which suggests that allogeneic donor cell engraftment is
necessary to induce a GVT reaction. (Porter DL, et al. J Clin Oncol 1999; 17: 1234-1243)

CHRONIC LYMPHOCYTIC LEUKEMIA (CLL)

CD40 activation of CLL-B-cells. Raymund Buhmann and colleagues induced B-CLL cells to
become efficient antigen-presenting cells by obtaining B-CLL cells from the peripheral blood of
CLL patients (CD40 was detectable in all B-CLLs) and culturing them on CD40L expressing
feeder cells. Stimulation of allogeneic T-cells with these CD40-activated B-CLL cells resulted in
the expansion of a specific CD8+ CTL population while stimulation of autologous T cells resulted
in the expansion of CD4+ T-cell population that released interferon-g in response to the CD40-
CLL cells. These findings may be supportive of future immunotherapeutic approaches to B-CLL.
(Buhmann R, et al. Blood 1999; 93: 1992-2002)

NON-HODGKIN'S LYMPHOMAS (NHL)

Response criteria. Bruce Cheson and coworkers proposed standardized guidelines for
response criteria for NHL clinical trials developed during two meetings convened by international
lymphoma experts. The criteria include definitions of response and normal lymph node size after
treatment and a designation of a "complete response/unconfirmed" category. In addition, with
appropriate expertise the use of single-photon emission computed tomography gallium scans are
encouraged as a valuable adjunct. It is anticipated that these guidelines will improve
communication and comparability among clinical trials. (Cheson BD, et al. J Clin Oncol 1999; 17:
1244-1253)

LUNG CANCER

NY-ESO-1 expression. Li Lee et al recently detected NY-ESO-1 expression, a gene in the class
of cancer-testis antigens, in 11 of 16 small cell lung cancer cell lines and 3 of 7 NSCLC cell lines
by reverse transcriptase and PCR amplification techniques. They also found that lung cancer
cells expressing NY-ESO-1 are recognized by an HLA-restricted cytotoxic T-cell clone and that
NY-ESO-1 expression is induced by the demethylating agent, 5-aza-2¢-deoxycytidine. These
results suggest that NY-ESO-1 may be a potential target for lung cancer immunotherapy. (Lee L,
et al. Cancer J Sci Am 1999; 5: 20-25)



JUNE 1999

BONE MARROW TRANSPLANTATION (BMT)

Allospecific T-cell depletion. Daniela Montagna et al. investigated whether in vitro allospecific
T-cell depletion by an anti-CD25-ricin immunotoxin (IT) directed against the a chain of the human
interleukin-2 receptor could affect the ability the spared (non-alloreactive) T-cells to kill leukemic
blasts or virus-infected cells. Studies of antileukemic activity were done with peripheral blood
mononuclear cells from 3 patients with acute myeloid leukemia and demonstrated that the
frequency of cytotoxic T-lymphocyte precursors (CTLp) directed against leukemic blasts was not
affected by the IT. In addition, data obtained from 4 healthy donors showed that the spared T-
cells maintained a high frequency of CTLp directed against CMV and EBYV infected cells. These
data indicate that T-cell allodepletion resulting from the anti-interleukin-2 receptor IT effectively
removes alloreactive cells and spares antileukemic and antiviral CTLp. (Montagna D, et al. Blood
1999; 93: 3550-3557)

Improved outcome with T-cell depletion. Franco Aversa and colleagues enhanced
pretransplant immunosuppression and myeloablation by adding antithymocyte globulin and
thiotepa to standard TBI/cyclophosphamide conditioning for 54 consecutive patients with acute
leukemia. These patients received T-cell-depleted BMTs from HLA-identical sibling donors (or
from family donors mismatched at D-Dr in 2 cases) to lower the risk of rejection and relapse after
T-cell depletion. Graft rejection and GVHD did not occur in any of the patients. Event-free survival
for patients in remission after a median follow-up of 6.9 years (minimum follow-up of 4.9 years)
was .74 (95% Cl. 54 to .93) for acute myeloid leukemia patients and .59 (95% CI .35 to .82) for
acute lymphoblastic leukemia patients. These results show that the addition of antithymocytic
globulin and thiotepa prevented the rejection of the T-cell-depleted marrow and that the leukemia
relapse rate was not increased compared to unmanipulated transplants even in the absence of
GVHD. (Aversa F, et al. J Clin Oncol 1999; 17: 1545-1550)

GRAFT VS TUMOR (GVT) INDUCTION

Donor leukocyte infusion (DLI). In a phase | trial, David Porter and coworkers administered
interferon alfa-2b followed by allogeneic DLIs as primary cancer therapy to 18 patients with
various malignancies. Donor cells were detected in blood in 14 of 16 evaluable patients within 1
hour of DLI and in 5 patients 5 to 16 weeks after DLI. Four patients (all had received prior
autologous transplantation) developed acute GVHD and 3 of these patients responded to primary
DLI therapy. Thus, allogeneic adoptive immunotherapy can result in sustained chimerism, acute
GVHD, and a GVT response in heavily pretreated patients without the need for intensive therapy
immediately prior to DLI. (Porter DL, et al. J Clin Oncol 1999; 17: 1234-1243)

BREAST CANCER

Effects of soluble recombinant human CD40 ligand (srhCD40L). Akio Hirano and colleagues
assessed the effects of a srhCD40L (Immunex Inc, Seattle, WA) on human breast carcinoma cell
lines. They found that srhCD40L inhibited proliferation and increased apoptosis of CD40+ breast
cancer cells lines. In addition, srhCD40L treatment of tumor-bearing SCID mice resulted in
significant increases in survival. These results show that human breast carcinoma cells are
inhibited through CD40 stimulation by its ligand. (Hirano A, et al. Blood 1999; 93: 2999-3007)

HEPATOCELLULAR CARCINOMA (HCC)

Incidence in chronic hepatitis C virus (HCV). Michiko Shindo et al. retrospectively analyzed
250 chronic HCV patients treated with interferon-a (IFN) to determine if IFN therapy reduces the
incidence of HCC and hepatic cirrhosis. The chronic HCV patients were classified into 3 groups
(long term responders, n=93; short-term responders, n=70; nonresponders, n=87) based on the
serum aminotransferase response to IFN therapy. The control group consisted of 89 untreated
patients and the follow-up period was 4 years. One long-term responder, 1 short-term responder,
and 3 control patients develoned HCC while 14 (16%) nonresponder develoned HCC. Similar



results were observed in the development of cirrhosis in these patients. Multivariate analysis
identified lack of response to IFN as a significant factor for the development of HCC and
cirrhosis. Thus, chronic HCV patients who are nonresponders to IFN therapy are assumed to be
at high risk for HCC and cirrhosis. (Shindo M, et al. Cancer 1999; 85: 1943-1950)

JULY 1999

Highlights from the Annual Meeting of the American Society of Clinical
Oncology

NON-HODGKIN'S LYMPHOMA (NHL)

BCL-2 antisense molecule. Justin Waters and colleagues conducted a phase I trial in which the
BCL-2 antisense agent G3139 (Genta Inc.) was well tolerated as a 14 day subcutaneous infusion
in 21 previously treated NHL patients. BCL-2 protein was reduced in 5 of 12 patients and 1
complete, 1 minor, and 9 stable disease responses were achieved, indicating that BCL-2
antisense has potential anti-tumor activity. (Waters JS, et al. Proc Am Soc Clin Onc 1999; 18: 4a,
abstract 11)

Combination Rituxan® and fludarabine. Myron Czuczman et al. presented preliminary results
from a pilot study of Rituxan combined with fludarabine in 10 NHL patients (6 naive, 4 previously
treated). While there is no reported preclinical or clinical supportive data, the sample size is
small, and the results are early, 9 patients responded after 3 cycles (LCR and 8 PRs). Significant
cytopenias were observed. (Czuczman MS, et al. Proc Am Soc Clin Onc 1999; 18: 17a, abstract
61)

Radioiodinated anti-Cd 20 antibody. A. Gopal and coworkers reported durable remissions in 5
patients with an aggressive poor prognostic variant of NHL (mantle cell ymphoma) after
treatment with high dose I-131-anti-Cd20 antibody (anti-B1, Coulter Pharmaceutical, Inc.)
combined with cyclophosphamide, etoposide, and autologous stem cell transplantation. A larger
sample size is needed, but all 5 patients remain free of progression after a median follow-up of
23 months (range 4-29 months). (Gopal A, et al. Proc Am Soc Clin Onc 1999; 18: 16a, abstract
54)

CHRONIC MYELOGENOUS LEUKEMIA (CML)

ABL tyrosine kinase inhibitor. B.J. Druker and associates presented phase | data that indicate
chronic phase CML patients who have previously failed interferon therapy may benefit from
treatment with a specific inhibitor of BCR-ABL tyrosine kinase activity (CGP 57148, Novartis
Pharmaceuticals). A daily oral administration achieved adequate plasma concentrations and was
well tolerated. Decreases in white blood cell counts, including 2 complete hematologic
responses, were seen. (Druker BJ, et al. Proc Am Soc Clin Onc 1999, 18: 7a, abstract 24)

ACUTE MYELOGENOUS LEUKEMIA (AML)

Humanized monoclonal anti-CD33 antibody. E. Feldman and colleagues reported that
treatment of 35 relapsed/refractory AML patients at two dose levels of a monoclonal anti-CD33
antibody (HuM195, Protein Design Labs, Inc.) has biological activity and appears to be safe. Few
adverse events were reported in this 35 patient study and 2 CRs were observed at the lower
dose level. Grade 3 and 4 hematological toxicity was seen, but it was unclear if it was related to
therapy and 1 patient had an anaphylactic event. (Feldman E, et al. Proc Am Soc Clin Onc 1999;
18: 4a, abstract 12)

Antigen-targeted chemotherapy. Eric Sievers et al. showed preliminary results of the treatment
of AML patients in first relapse (n=45) with an agent consisting of a humanized anti-CD33
antibody linked to calicheamicin (a potent cytotoxic chemotherapy). The intravenous
administration of this acent (CMA-676. Wveth-Averst Research) demonstrated an acceptable



safety profile and a 38% (N=17) remission rate. (Sievers E, et al. Proc Am Soc Clin Onc 1999;
18: 7a, abstract 21)

MONOCLONAL ANTIBODY (MAb) THERAPY

Anti-tumor activity. X-D Yang and coworkers reported that ABX-EGF (Abgenix, Inc.), a
humanized 1IgG2 MAD specific to the epidermal growth factor receptor (EGFr), demonstrated
significant inhibition of tumor growth in human tumor xenograft models of pancreatic and renal
cell carcinomas expressing EGFr. The anti-tumor activity did not require concomitant
chemotherapy. (Yang X-D, et al. Proc Am Soc Clin Onc 1999; 18: 457a, abstract 1766)

Anti-GVHD activity. R. Rifkin and colleagues demonstrated in a phase Il trial that ABX-CBL
(Abgenix, Inc.), a murine IgM MAb to CD147 (an antigen present on activated T, B, and NK
cells), has activity in steroid-resistant acute GVHD (6 CRs in 23 evaluable patients). The dose
limiting toxicity of this agent was severe myalgias. (Riflin R, et al. Proc Am Soc Clin Onc 1999;
18: 54a, abstract 200)

Breast cancer and Herceptin®. Larry Norton et al. announced that further follow-up of a large
multicenter controlled trial of HER2+ metastatic breast cancer patients (n=469) shows that
patients who initially received chemotherapy plus Herceptin ( a humanized anti-HER 2 MADb)
have a survival advantage compared to the group receiving chemotherapy alone (25.4 months
vs. 20.9 moths, P=0.045). Herceptin was well tolerated except for cardiac dysfunction which was
observed most commonly (19%) with doxorubicin regimens. (Norton L, et al. Proc Am Soc Clin
Onc 1999; 18: 127a, abstract 483)

AUGUST 1999

VACCINE THERAPY

MUC1 tumor antigen. Peter Brossart and colleagues utilized computer analysis of the amino
acid sequence of the highly immunogenic MUC1 tumor associated protein (type 1
transmembrane glycoprotein) to identify two novel peptides with high binding probability to the
HLA-A2 molecule. Cytotoxic T cells (CTL) were generated from healthy donors by primary in vitro
immunization using dendritic cells pulsed with the two novel peptides. These peptide-induced
CTLs lysed tumors expressing MUCL1 in an antigen-specific and HLA-A2-restricted fashion and
the cytotoxic activity was further increased by the addition of a T-helper epitope. This technique
may provide an approach for the development of vaccines that are broadly applicable to many
tumor-types. (Brossart P, et al. Blood 1999; 93:4309-4317)

HLA-MISMATCHED HEMATOPOIETIC STEM CELL TRANSPLANTATION

Natural Killer cell alloreactivity. Loredana Ruggeri et al. performed HLA compatibility serologic
typing, including an assessment of killer cell inhibitory receptor (KIR) alloreactivity, on donors for
60 consecutive high-risk leukemia patients. All pairs were haploidentical and 20 pairs were also
KIR epitope incompatible (donor vs. recipient) which predicted that donor natural killer (NK) cells
would cause GVH and GVL reactions. However, although NK cell clones of donor origin killed
allogeneic leukemia cells and lysed cryopreserved pre-transplant recipient lymphocytes, no
GVHD occurred and engraftment rates were high. The data suggest that KIR epitope
mismatching confers a potential for engraftment and a GVL effect. (Ruggeri L, et al. Blood 1999;
94:333-339)

RENAL CELL CARCINOMA (RCC)

Graft vs. Tumor (GVT) effects: a case report. Richard Childs and coworkers reported the
results of the treatment of a patient with progressive metastatic RCC with a nonmyeloablative
allogeneic peripheral-blood stem cell transplant to exploit the GVT effect. Serial PCR analysis of
hematopoietic progenitors showed a mixed chimerism which initially converted to 100% donor T-
cells by day 60 and 100% donor myeloid cells by day 100. Pulmonary metastases were no longer
observable bv dav 110 and a mild acute and chronic GVHD of the skin develoned. This case



report suggests that exploiting GVT effects may be an effective treatment strategy in patients with
metastatic RCC. (Childs RW, et al. J Clin Oncol 1999; 17:2044-2049)

Cytokine therapy. Bernard Escudier and associates conducted a randomized trial of interleukin-
2 (IL-2; Chiron Therapeutics), or interferon alfa-2a (IFNa2a; Roche), or combined IL-2 and
IFNa2a in metastatic RCC patients. Patients randomized to receive single-arm treatment (-2
alone or IFNa 2a alone) were allowed to receive the other cytokine in a cross-over trial when
progression of disease developed (n=113). Only 4 partial responses were observed and this
cytokine crossover therapeutic approach was ineffective in this RCC patient population. (Escudier
B, et al. J Clin Oncol 1999; 17:2039-2043)

NON-HODGKIN'S LYMPHOMA (NHL)

Rituximab efficacy in bulky NHL. T.A. Davis and colleagues conducted a phase Il trial of single
agent rituximab (IDEC Pharmaceuticals Corp), a chimeric CD20 monoclonal antibody, in patients
with bulky relapsed/refractory low grade/follicular NHL (n=31). Rituximab was administered
intravenously (375 mg/m2) weekly x 4 doses. An overall response rate of 43% was achieved with
a median time to progression of 8.1 months (range, 4.5 to 18.6 + months). The therapy was well
tolerated and no patient developed a human antichimeric antibody. Single-agent rituximab has
clinical activity in bulky progressive low grade/follicular NHL. (Davis TA, et al. J Clin Oncol 1999;
17:1851-1857)

SEPTEMBER 1999

CHRONIC MYELOGENOUS LEUKEMIA (CML)

T-cell depletion (TCD) combined with donor leukocyte infusion (DLI) therapy. TCD of donor
marrow reduces the severity of GVHD in chronic phase CML patients undergoing allogeneic
bone marrow transplantation. However, TCD is also associated with a reduction in the graft vs.
leukemia effect while DLI has been shown to be effective antileukemic salvage therapy. William
Drobyski et al. Combined TCD with DLI at the time of relapse in 25 chronic phase CML patients
undergoing allogenic bone marrow transplantation Engraftment was achieved in all 25 patients,
grade Il to IV GVHD occurred in only 8% of patients, and the probability of overall 5 year survival
was 80%. TCD followed by DLI for recurrent disease may be an effective strategy in chronic
phase CML. (Drobyski WE, et al. Blood 1999; 94: 434-441)

MULTIPLE MYELOMA

Idiotype Vaccination. Massino Massaia and colleagues administered a vaccine using idiotype
(Id) specific proteins conjugated to keyhole limpet hemocyanin (KLH) to 12 multiple myeloma
(MM) patients in first remission following high dose chemotherapy and peripheral blood
progenitor cell (PBPC) transplantation. An Id specific delayed hypersensitivity reaction was
observed in 8 of 10 patients studied, an Id specific T-cell proliferative response was documented
in 2 patients, and soluble and cellular immune responses to KLH were observed in 100% (12/12)
and 80% (8/10) of patients, respectively. Thus, MM patients can generate specific immune
responses after high dose chemotherapy and PBPC transplantation. (Massaia M, et al. Blood
1999; 94: 673-683)

CUTANEOUS T CELL LYMPHOMA (CTCL)

Interleukin-12 (IL-12) therapy. Alain Rook et al. conducted a phase | trial of recombinant human
(rh) IL-12 in patients with CTCL. Subcutaneous dosing resulted in a response (CR or PR) in 5 of
9 patients (56%) and intralesional dosing resulted in tumor regression in 2 of 2 patients. The rh
IL-12 was well tolerated and these results indicate that rh IL-12 is a potentially effective therapy
for CTCL. (Rook AH, et al. Blood 1999; 94: 902-908)

IMMUNE ANTITUMOR RESPONSE
Synergy of fms-like tyrosine kinase 3 ligand (FIt3L) and CD40 ligand (CD40L). It has
previouslv been demonstrated that FIt3L treatment of mice increases the number of dendritic



cells (DCs) and induces antitumor immunity. Luis Borges and coworkers showed that mice
treated with a combination of FIt3L and CD40L have significantly more DCs than mice treated
with either cytokine alone. Additionally, this cytokine combination was found to synergistically
generate an antitumor response (56% tumor rejection rate) in mice bearing poorly immunogenic
tumors (either the B10.5 or 87 sarcomas) and rechallenge with tumor resulted in a complete
inhibition of tumor growth. These results indicate that cytokine therapy that promotes the
proliferation and survival of DCs can induce immune responses against tumors that do not
express known tumor antigens. Cytokine combination therapy represents a potential means to
enhance the antigen presenting capacity of the immune system. (Borges L, et al. J Immunol
1999; 163: 1289-1297)

HEPATOCELLULAR CARCINOMA (HCC)

Escape from immune surveillance. The Fas receptor (Fas)/ligand (Fas L) system plays an
important role in B and T lymphocyte development and alteration of the Fas/Fas L system can
cause the immune system to fail to recognize tumor cells. Nagao et al. studied the relationship
between tissue expression of Fas, Fas L, and p53 and clinicopathological features in 44 HCC
patients. Fas expression was positive in 15 patients (34.1%) and these patients had fewer
intrahepatic metastatic foci (P=0.034), longer disease free survival (P=0.004) and a higher tumor
cell apoptotic index (P=0.004) than the Fas negative (<10% of cancer cells positive) HCC
patients. Complete loss of Fas expression was observed in 14 of the 29 Fas negative cases. In
addition, all P53 positive cases (n=12) were Fas negative. The involvement of the Fas/Fas L
system may provide new therapeutic approaches for HCC. (Nagao M, et al. Hepatology 1999; 30:
413-421)

GRAFT VERSUS HOST DISEASE (GVHD)

Immune reconstitution. Immunologic memory after stem cell transplantation is conferred by the
expansion of donor postthymic T cells. This process is impaired by GVHD through an unknown
mechanism. Sylvie Brochu and colleagues induced GVHD in mice (B6AF1 or B6.SAF1) by
injecting T lymphocytes obtained from the spleens of differing strains of mice (C57BL/6 or
B6.SJL) to determine the fate of grafted postthymic T cells. They showed that: 1) alloreactive
antihost T cells underwent a massive activation-induced cell death (AICD) in which the Fas
pathway plays a major role and 2) non-host-reactive donor T cells showed increased membrane
Fas expression and apoptosis when coinjected with host-reactive T cells. These data indicate
that future efforts to avoid this GVHD-induced bystander lysis of post-thymic T cells will be
important to maintain immune reconstitution in GVHD patients. (Brochu S, et al. Blood 1999; 94
390-400)

OCTOBER 1999

NON-HODGKIN'S LYMPHOMA (NHL)

Extended rituximab therapy. Previous trials have shown that 4 weekly doses of rituximab (anti-
CD20 monoclonal antibody; IDEC Pharmaceuticals) is effective therapy for low-grade/follicular B-
cell NHL patients who have relapsed or failed primary therapy. Recently L.D. Piro and colleagues
investigated extended rituximab therapy (8 weekly infusions of 375 mg/mz2) in a similar population
of 37 NHL patients. The extended therapy was well-tolerated, response rate (35 evaluable
patients) was 60% (14% CR and 46% PR), and the responses were durable (median time to
progression of 19.4 + months). These results show that extended rituximab therapy is safe and
the response rate is comparable to the 50% response rate observed with the standard 4-week
schedule. Further studies to determine if extended rituximab treatment can result in greater
efficacy (either overall or in a subpopulation of B-cell NHL patients) are warranted. (Piro LD, et al.
Annals of Oncology 1999; 10: 655-661)

METASTATIC RENAL CELL CARCINOMA (MRCC)
Tumor infiltrating lymphocytes (TILS) plus recombinant interleukin-2 (rlL-2). Robert Figlin et
al. evaluated the antitumor activitv of the combination of CD8+TILs and low dose rIL-2 compared



to rlL-2 alone (Proleukin®; Chiron Therapeutics) in a phase lll trial (h=160). No differences were
found between the TIL/rIL-2 and rIL-2 groups for response rate (9.9% vs. 11.4%, respectively) or
survival at 1 year (55% vs. 47%, respectively). Thus, CD8 + TIL therapy did not augment the
effect of rlL-2 in MRCC patients after nephrectomy. (Figlin RA, et al. J Clin Oncol 1999; 17: 2521-
2529)

HEPATOCELLULAR CARCINOMA (HCC) RISK

Interferon therapy and chronic hepatitis C virus (HCV) patients. Haruhiko Yoshida and
coworkers followed a cohort of 2, 890 patients (a minimum of 1 year) with chronic HCV disease
who had undergone a liver biopsy since 1986. Interferon was given to 2,400 patients and 490
patients were untreated. Multivariate analysis showed that interferon therapy was associated with
a reduced risk of HCC (P<0.001), especially among those patients who had a virologic or
biochemical response, and that the risk of HCC was increased for higher grades of liver fibrosis.
These results indicate that the risk of HCC is reduced in chronic HCV patients responding to
interferon therapy. (Yoshida H, et al. Ann Intern Med 1999; 131: 174-181)

ACUTE LEUKEMIA

131l-anti-CD45 antibody. Targeted hematopoietic irradiation may decrease the incidence of
leukemic relapse without increasing the toxicity associated with intensive cytotoxic therapy. Since
most AML and ALL cells express CD45, Dana Matthews et al. utilized an 131l-labeled anti-CD45
antibody combined with a pre-bone marrow transplantation preparative regimen of high dose
(120 mg/kg) cyclophosphamide (CY) and 12 Gy total body irradiation (T131). The radiolabeled
antibody delivered estimated radiation doses to the marrow and spleen that were 2.3 and 4.8 x
greater, respectively, than that delivered to the liver. Ten patients (7 AML/MDS and 3 ALL) who
were beyond first remission achieved prolonged disease-free survival duration (15-89 months). A
maximum tolerated dose was defined and mucositis was the dose limiting toxicity. These data
show that 131l-anti-CD45 antibody safely delivers supplemental radiation doses to the marrow
and spleen when combined with CY/TBI. (Matthews DC, et al. Blood 1999; 94: 1237-1247)

CHRONIC MYELOID LEUKEMIA (CML)

Leukemia-reactive cytotoxic T lymphocytes (CTLs). JHF Falkenburg and associates report
the use of donor-derived leukemia-reactive CTLs to treat an accelerated phase CML patient who
had relapsed after allogeneic stem cell transplantation. Donor T-cells that inhibited CML
progenitor cell growth were isolated and expanded in vitro to generate CTL lines. The CTLs were
infused at 5-week intervals and a complete remission was achieved following the third infusion
(3.2 x 109 CTL cumulative dose). This case report indicates that leukemia-reactive CTLs can be
a safe and effective therapy for accelerated phase CML. (Falkenburg JHF, et al. Blood 1999; 94:
1201-1208)

TUMOR-SPECIFIC ANTIGENS

Human myeloma cells. Nicolas van Baren et al. used RT-PCR to analyze 44 marrow samples
from patients with multiple myeloma (n=38) or monoclonal gammopathy of undetermined
significance (MGUS) (n=6) for the expression of MAGE-type genes. These genes encode
antigens that are tumor specific and may be important for future development of cancer
immunotherapy agents. Only one MGUS sample was positive and all samples from stage | and Il
myeloma patients were negative. In contrast, the majority of samples from stage Ill myeloma
patients (62%) were positive for at least one of the MAGE-type genes. These data provide a
rationale to develop immunotherapy directed at malignant plasma cells in advanced myeloma
patients. (van Baren N, et al. Blood 1999; 94:1156-1164)

NOVEMBER 1999

BREAST CANCER
Recombinant human anti-HER2 monoclonal antibody (rhuMAb HER2). Melody Cobleigh and
colleaaues conducted a multicenter trial in 222 women with HER2-overexpressina metastatic



breast cancer in which patients were treated with single agent rhruMAb HER2 (Herceptin;
Genentech, Inc.) after the cancer had failed to respond to 1 or 2 chemotherapy regimens. The
intent-to-treat analysis revealed a 15% response rate (8 CRs, 26 PRs), a median time to disease
progression of 3.1 months (0 to > 28 months), and a median survival time of 13 months (0.5 to >
30 months). For responders, the median duration of response was 9.1 months (1.6 to > 2.6
months). The most clinically important adverse event was cardiac dysfunction (4.7% of patients)
and the most common adverse events were infusion-related fever/chills (40% of patients). These
results show that rhuMAb HER?2 is well tolerated and active as a single agent in patients with
HER2-overexpressing progressive metastatic breast cancer. (Cobleigh MA, et al. J Clin Oncol
1999; 17: 2639-2648)

OVARIAN CANCER

Photoimmunotherapy (PIT) and cisplatin. PIT consists of the antibody-targeted delivery of a
photosensitizer that is activated to a cytotoxic state by visible light and, when applied
intraperitoneally, represents a potentially new therapeutic option for advanced ovarian cancer
patients. Linda Duska et al. performed a preclinical study comparing the cytotoxic effects of the
combination of PIT (utilizing a monoclonal antibody directed against CA 125) and cisplatin to
cisplatin treatment alone in several human primary and established ovarian cancer cell lines.
They observed cytotoxicity to be an average of 6.9 x greater with the combination compared to
cisplatin therapy alone (P=0.023). In addition, the combination resulted in a higher increase of
cytotoxicity for cisplatin-resistant cells than for cisplatin-sensitive cells (P=0.042). These data
indicate that PIT may augment cisplatin therapy and possibly reverse cisplatin-resistance in
human ovarian cancer cells. (Duska LR, et al. J Natl Cancer Inst 1999; 91: 1557-1563)

HEMATOLOGIC MALIGNANCIES

Interferon (IFN) and multiple myeloma. Martin Oken and colleagues report the results of an
ECOG study in which previously untreated patients with active multiple myeloma (628 evaluable
patients) were randomized to VBMCP chemotherapy alone, VBMCP + rIFNa2 (Schering-Plough)
or VBMCP + high dose cyclophosphamide (only in patients < 70 years old). While subanalyses
indicated that IFN therapy may add benefit (greater CR rate and longer response duration) to
elderly patients and those with IgA myeloma, there were no differences between the 3 regimens
in rates of response or survival. The results of this large trial show that the addition of IFN to
VBMCP chemotherapy does not affect survival rates or overall response rates in previously
untreated patients with multiple myeloma. (Oken MM, et al. Cancer 1999; 86: 957-968)

Rituximab associated cytokine release syndrome. U. Winkler and coworkers describe a
cytokine-release syndrome that developed during the initial rituximab (IDEC Pharmaceuticals)
infusion in 6 of 11 patients (10 B-CLL and 1 leukemic variant of mantle cell lymphoma) who
presented with high peripheral blood malignant lymphocyte counts (> 50 x 109/L). In all six
patients, lymphocyte counts decreased rapidly and elevated serum TNF-a and IL-6 levels were
found. The syndrome is manifested by severe symptoms (fever, chills, nausea, vomiting,
hypotension, dyspnea), thrombocytopenia, prolongation of the prothrombin time, and large
increases of serum LDH and liver enzyme levels. These findings indicate that, in patients with
high numbers of circulating malignant lymphocytes, alternative methods to lower the tumor
burden (e.g, hydroxyurea or a fractionated rituximab schedule) are needed prior to the initiation of
standard rituximab treatment. (Winkler U, et al. Blood 1999; 94: 2217-2224)

Interferon (IFN) effects in chronic myeloid leukemia (CML). Fabrizio Pane et al. measured
levels of hybrid BCR/ABL mRNA in bone marrow mononuclear cells (MNCs) by reverse
transcriptase-PCR from 20 patients with Philadelphia positive (Ph+) CML before and after
therapy with IFN-a or hydroxyurea (used in IFN-a resistant CML). At the time of hematologic
remission, the mean levels of BCR/ABL transcripts in marrow MNCs were reduced in those with
IFN sensitive disease (P<0.001) but not in those with IFN resistant disease. Similar results were
seen in cell culture experiments. These results suggest that downmodulation of BCR/ABL gene
expression mav be a mechanism of action of IFN-a in CML. (Pane F. et al. Blood 1999: 94: 2200-



2207)
DECEMBER 1999

NON-HODGKIN’S LYMPHOMA (NHL)

Vaccine-induced molecular remission. Clonal B-cell cancers, such as follicular lymphoma
(FL), express unique immunoglobulin (Ig) idiotypes that can serve as tumor-associated antigens.
Maurizio Bendandi and coworkers isolated Ig protein from FL patient tumors and conjugated the
patient-specific Ig to keyhole limpet hemocyanin (KLH) for optional cytotoxic T-lymphocyte (CTL)
activation. The Ig-KLH complex was mixed with GM-CSF as an adjuvant for enhanced induction
of immune effector cells and administered as 4 monthly subcutaneous vaccinations. 20 FL
patients with chemotherapy-induced CRs were vaccinated in this manner after > 6 months of
immune recovery following chemotherapy. Post-vaccination, tumor specific CTLs were found in
19 of 20 patients, and vaccination was associated with clearance of residual tumor cells from the
blood of 8 of 11 patients with the t (14; 18) abnormality (PCR analysis). 18 patients remain in CR
with a median duration of 42+ months (range 28+ to 53+ months). These results show that an
anti-tumor effect is achievable with lymphoma-specific vaccination and justify further studies in
the minimal residual disease setting. (Bendandi M, et al. Nature Medicine 1999; 5: 1171-1177)

Negative adjuvant therapy trial with anti-B4-blocked ricin (Anti-B4-bR) immunotoxin. Anti-
B4-bR (Immuno Gen, Inc.) is an immunotoxin that combines an anti-B4 (CD19) antibody with the
cytotoxicity of a blocked-ricin toxin. Michael Grossbard et al. conducted a phase Il study in which
49 B-cell NHL patients in complete remission following myeloablative chemotherapy and
autologous bone marrow transplantation (ABMT) received anti-B4-bR 30ug/kg daily x7 by
continuous i.v. infusion every 14 days for up to 3 courses. Although human antimouse antibody
(HAMA) and/or human antiricin antibody (HARA) responses developed in 23 patients, the
immunotoxin was well tolerated with reversible toxicities.  While this trial experience
demonstrated that an immunotoxin can be given safely to post-ABMT patients, the 4-year results
showed continued relapse, moreover, a phase lll Intergroup trial was stopped due to lack of
efficacy. Other immunotherapies are being studied in the adjuvant setting (e.g., Rituxan®).
(Grossbard ML, et al. Clin Cancer Res 1999; 5: 2392-2398)

COLON CANCER

Responses to an anti-idiotype monoclonal antibody. The carcinoembryonic antigen (CEA) is
an excellent target for immunotherapy due to its presence in high titers on the tumor cell surface.
However, CEA is seen as a self-antigen by the immune system. To overcome immune tolerance
to CEA, Kenneth Foon and associates generated and studied an anti-idiotypic monoclonal
antibody (CeaVac; Titan Pharmaceuticals, Inc. and Aquila Biopharmaceuticals) capable of
inducing a specific anti-CEA immune response by a host. 32 patients with resected Dukes’ B, C,
and D and partially resected Dukes’ D disease were treated with CeaVac (2mg i.v.) every other
week x 4 and than monthly until progression or tumor recurrence (14 patients were also receiving
5-FU chemotherapy). All 32 patients (including the 5-FU-treated patients) developed high titer
IgG and T-cell proliferative responses against CEA. Several patients have done well clinically
and remain in the study. These results demonstrate that immune tolerance to CEA is
circumvented by CeaVAc, that 5-FU chemotherapy does not affect immune response, and that
phase lll trials to confirm clinical efficacy are warranted. (Foon KA, et al. J. Clin Oncol 1999; 17:
2889-2895)

RENAL CELL CARCINOMA (RCC)

Identification of a potential immunotherapy target. Recently the G250 antigen has been
sequenced and found to be homologous with a tumor-associated antigen (MN/CA 1X antigen)
identified in He La cells. Utilizing a monoclonal antibody to the G250 antigen and RT-PCR
analysis to detect G250 antigen mMRNA expression, Uemura and colleagues studied 147 cases of
RCC. While a lack of expression was observed in normal tissues, the G250 antigen was
detected in 128/147 RCC samples (87%) and G250 antigen mRNA was found in 137/147 RCC
samples (93%). Hiah arade and advanced staae tumors had a lower exoression of this antiaen.



These findings indicate that the G250 antigen is a potential immunotherapeutic target, as well as
a diagnostic marker for RCC. (Uemura H, et al. Brit J Cancer 1999; 81: 741-746)

INTERLEUKIN 2 (IL-2)

Direct gene transfer. Compared to the systemic administration of IL-2, IL-2 gene therapy has
been shown in animal models to increase efficacy without the associated systemic toxicity.
Galanis and coworkers completed a phase | study (n=24) and 3 phase l/ll studies (n=52) of a
gene transfer product containing a plasmid encoding human IL-2 formulated with a cationic lipid
complex (Leuvectin; Vical Inc.) administered via intratumoral injection. Mild constitutional
symptoms developed in most patients with only one grade 3 toxicity (rigors) and no drug-related
grade 4 toxicities reported. The plasmid was detected in post-treatment samples of 29 of 46
patients tested by PCR assay. Partial responses were achieved in 3 patients (2 with renal cell ca
and 1 with melanoma) and stable disease has been observed in another 11 patients. Intratumor
injection of Leuvectin is safe and represents a potentially effective immunotherapeutic modality.
(Galanis E, et al. J Clin Oncol 1999; 17: 3313-3323)

CERVICAL CANCER

Human leukocyte antigen (HLA) class | gene mutations. Cellular immune function that
detects and destroys malignant cells requires normal HLA class | expression. Louise Koopman
et al. used PCR-based techniques to determine if gene mutations cause the loss of allele-specific
HLA class | expression in cervical carcinomas. They studied two cervical carcinoma cell lines
and tissue samples from the tumors from which these cell lines were derived. In bothcell lines
nucleotide changes were found in exons encoding extracellular domains, in the HLA-B15 gene in
one tumor and in the HLA-A24 gene in the other tumor, which resulted in stop codons that block
the expression of functional proteins. These data provide evidence that gene mutations cause
the loss of HLA class | expression and represent a mechanism by which tumors do not succumb
to cytotoxic T-lymphocytes. (Koopman LA, et al. J Natl Cancer Inst 1999; 91: 1669-1677)



