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Phase I Study of Interfeukin-12 in combination with Rituximab in patients
with B-cell non-Hodgkin lymphoma.
S. M. Anscll, T. E. Witdg, P. J. Kurtin, J. A. Sloan, D. F. Jelinek, K. G.
Howell, 8. N. Markovic, T. M. Habermann, G. G. Klee, P. J. Atherton,
C. Erlichman, Mayo Clinic, Rochester, Minnesota.
Rituximab is a monoclonal antibody that binds specifically to CD20 on B-
lymphocytes. While binding of the Fab domain may induce apoptosis, the
Fc¢ domain recruits immmune effector functions to mediate cell lysis.
Interlenkin-12 (TL-12) facilitates cytolytic T-cell responses, enhances the
lytic activity of NK cells and induces the secretion of interferon-gamma,
Therefore, we hypothesized that combining [L-12 with Rituximab would
sugment the imnune mediated cell bysis induced by Rituximab.
We conducted a Phase ! study of TL-12 in combination with Rituximab in
aduit patients with B-cell ymphoma to determine the optimal
immunological dose of this combination. Rituximab was administered at a
dose of 373mg/m’ by intravenous infilsion weekly for 4 weeks, and 1L-12
wag given subcntaneounsly twice weekly. The starting dose of IL-12 was
30ng/kg and this was escalated to 500 ng/kg.
Forty-three patients were treated in this study. Constitutional symptoms
and liver enzyme elevations at 500ng/kg of I1.-12 were found to be dose
limiting. A >20-fold increase from bascline in the serum levels of
interferon-y and a 2.5-5 fold increase in IP-10 levels was seen at IL-12
doses 2100ng/kg. Objective clinical responses occurred in 29 of the 43
patients (69%), with 8/11 complete responses seen at IL-12 doses
2300ng/kg. The optimal dose of IL-12 in combination with Ritwdmab
was determined to be 300ng/kg twice weekly starting on day 2.
These data suggest that IL-12 and Rituximab is an active combination and
further studies of this combination in B-cell NHL. are warranted.
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Engineering high afTinity scFvs for tumor targeting. K. Dane Wittrup, Div.
Bioengineering, MIT.

Mathematical modeling and experiments have previously indicated the
potential for substantial limitations in antibody penetration of tumors, a
phenomenon termed the , binding site barrier.* Two technological
advancements necessitate Te~examination of this process: the widespread
availability of antibody fragments one-sixth the molecular weight of an
1gG molecule; and the capability to engineer extremely high monovalent
antigen-binding affinicy by directed evolution. The central question is: at
what point does increasing affinity cease to improve integrated tumor
exposure, and what rate processes define this limjtation? We have
implemented a numerical solution of the binding and diffasion equations
in prevascular tuamor microspheroids, and for physiologically relevant
parameter values, the rate of tumeor loading is independent of antigen
binding affinity. By contrast, antibody retention in the tumor is a strong
function of affinity, reaching a limit onty when the antibody-antigen
dissociation rate is slower than the antigen catabolism rate. This model
provides testable predictions regarding the effects of antibody affinity &
dosage on tumor penetration and retention. Pursuant 1o the objective of
engineering high affinity antibodies by directed evolution, we have
developed a yeast surface display system for combinatorial protein library
screening. As a display host, yeast offers the advantages of a eucaryotic
secretory pathway and quamtitatively precise screening via fluorescent
labeling and flow cytometry. Substantial improvements in ligand binding
affinity, stability, and soluble expression have been attained; applications
of yeast surface display to anti-CEA antibodies will be described.
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Anti-CTLA4 in the momunotherapy of malignancies.

Thomas Davis, M.D., Alan Korman, Ph.D., Tibor Keler, Ph.D., Yashwant
Deo, Ph.D., James Allison, Ph.D.
Medarex, Inc. and U.C.Berkeley.

T-cell activation is an important step in the initistion of immunity, and
involves complex interactions for co-stimmlation of the T cell. CTLA-4
expression on activated T cells competes with co-stimulation through the
CD28 molecule and negatively regulates T-cel! function, attenuating an
immmne response. By binding and blocking CTLA-4 with antibodies, #t is
possible to prevent down regulation of an immune response and increase
both humoral and cellular immmine responses, particularly when used in
combination with antigen specific vaccimation. Using preclnical tumor
models, it has been shown this approach can induce autgimmunity amd
significant anti-tumor immmunity that can provide protection against both
tumor inoculations and spontaneocus tumors, and can nduce regressions
of established disease. A fully human antibody that blocks CTLA4
(MDX-CTL.A4) has been generated and is currently m mitial human trials.
The sntibody is well tolerated at saturating doses and shows complex
immunologic activity. It is possible that MDX-CTLA4 single agent
therspy may activate previous immunity and may release innate anti-
tumor immunity. Further trials of MDX-CTLA4 as single agent and in
combination with cytotoxics and vaccines are planned.
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Combined immunochemotherapy (R-FCM) is superior to chemo-therapy
(FCM) slone in recurrent indolent lymphoma - results of a prospective
randomized comparison

W. Hiddemarm, R. Forstpaintner, F. Fiedler, M. Gmmatzki, B. Déirken, H.
Hliger, M. Koneba, M. Pfrendschuh, R. Pasold, R. Parwaresch, M. Dreyling
and M. Unteshalt for the GL3G.

Dept. of Medicine 111, University Hogpital Grosshadern/1 MU, Munich

The dimical course of indolent lymphoma is characterized by frequent
recurrences of the dissase and a steadily declining survival curve. However,
even in relapse, the discase is sensitive 1o conventianal chemotherapy in a
significant gubset of patients. In s national multicenter trial, patieats with
relapsing indolent lymphomas er mantle cell lymphomas wers randomly
assigned to recave either a anthrachinen-containing chemotherapy (FCM:
fludarabine 25 mg/m?2 d 1-3, cycloghoasphamide 200 mg/m2 d 1-3, mitoxantrons
8 mg/m2 d 1) alene or in combination with an anti-CD20 antibody (375
mg/m?).
Since November 1998, 147 patients were randomized; corrertly, 70 patients are
evaluable for respouse. In the only zrm (FCM), anly 18 patients
achieved a remtssion (53% OR: 15% CR, 38% PR) where-as in the combined
immmme-chemotherapy cohort (R-FCM), 32 remissions were reported (89% OR:
36% CR, 53% PR). These differences were highly significant for the total group
of patients in favor of the R-FCM arm (p=0.000715). Similar improvements of
remnission rates were detected 1 follicular (95% vs. 68%) as well as mantle cdl
lymphoma (77% vs. 27). Both treatment options were associated with
hematological toxicities of grades II to I'V txit well tolerated with caly 1 and 3
Lreatment related deaths m the R-FCM and FCM arm, respectivaly {5.6%). In
Runmary, to the best of our knowdedge, this is the first prospectively randomized
study which oonfirms the synermstic benefits of a combined immuno-
chemotherapy in relapsed indolent lymphoma.



