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Meeting Report

Biotechnology Products in Cancer Therapy: A Colloquium1

Ninety investigators, drawn equally from companies and
public sector institutions including the FDA,2 met at this col

loquium to discuss issues related to biotechnology products
under investigation as therapeutic agents for cancer and im
mune deficiency disease. Approximately one-half of these in
vestigators are involved in clinical trials of human lymphokines,
cytokines, antigens, and antigen-directed monoclonal antibod
ies; the rest are engaged in preclinical studies. Although some
time was spent in reviewing new developments, the primary
activities were discussions identifying problems impeding prog
ress and establishing recommendations for optimizing future
research. Discussions were conducted by small groups of inves
tigators whose research activities are concentrated in three
areas: Molecular Biology and Physiology of Lymphokines;
Clinical Investigations of Biologicals; and Specific Immuno-
therapy and Improved Targeting. The meeting concluded with
a summary discussion in which participants integrated their
concerns, especially along lines of applications and testing of
biologicals in combinations, a strategy that many believe will
be required for maximal efficacy.

This report enumerates issues and recommendations on
which the participating investigators reached consensus. A
number of areas were targeted for more highly focused exami
nation to resolve scientific or policy issues.

Molecular Biology and Physiology of Lymphokines

This workshop identified continuing and new concerns in
five general areas: (a) target cell biology; (b) targeting of cyto
kines and other biotherapeutics; (c) mechanisms of biothera-
peutic action; (d) regulation of cytokine expression; and (e)
distribution of cytokines for molecular, physiological, and pre
clinical pharmacological investigation.

Cell Biology. An ever widening diversity of target cell sensi
tivity to cytokine action is being observed. However, little is
known about the molecular basis of these differences in target
cell response. More attention should be directed towards defin
ing (a) the heterogeneity of responses within target cell popu
lations, (h) the intracellular biochemical pathways mediating
these responses, (c) qualitative and quantitative variations in
cytokine receptors, and (d) constitutive and induced modulation
of target cell responses resulting from the presence of cyto-
kine(s). A tumor cell bank from which investigators could
obtain diverse tumor target cells would greatly facilitate reso
lution of the basis for heterogeneity in cytokine action. In
general, much greater understanding of cytokine target cell
biology is essential for elucidating molecular pathways of cy
tokine action and designing efficacious regimens of biotherapy.

Targeting Biologicals to Tumor and Other Sites. Continued
development of methods to quickly and specifically deliver
effective concentrations of cytokines, monoclonal antibodies,
and other humoral as well as cellular biologies to their required
site of action is of the utmost importance. The escalating use

Received 6/12/87; revised 9/28/87; accepted 10/5/87.
' This colloquium was sponsored by the UCLA Symposia in Conjunction with

the Society for Biological Therapy and was held March 1-4,1987, at Lake Tahoe,
California.

1The abbreviations used are: FDA, Food and Drug Administration; HAMA,
human anti-mouse antibody; MCAb, monoclonal antibody.

of cytokines in combination with one another, lymphoid effec
tor cells, various chemicals, or other biologies necessitates
innovative approaches to maximize biotherapeutic action. Cou
pling of cytokines to monoclonal antibodies or to or within
liposomes are examples of alternative methods of cytokine
target cell delivery warranting more investigation.

Molecular and Physiological Mechanisms of Action. There is
a paucity of information concerning intra- and extracellular
interactions and steps resulting in the observed biological ac
tions of cytokines and other immunobiotherapeutic humoral or
cellular agents. The use of two or more biotherapeutic agents
may increase the potential for immunomodulation (stimulation
or suppression), target or effector cell differentiation, or matu
ration, but also may cause changes in specificity which upset
the intended targeted action. Definition of these additional
modulatory actions in conjunction with characterization of the
potential multistep sequential, cascade, and pluripotential na
ture of cytokines alone or in combination with other biological,
physical, or chemical therapeutic agents warrants more atten
tion.

Cytokine Expression. Although a number of stimulatory
agents including antigens, lectins, growth regulatory factors,
ionophores, and activators of protein kinase C are known to
stimulate cytokine production, little information is available
dealing with the regulation of cytokine expression. Investigation
of positive as well as negative regulation is increasingly impor
tant in view of the increasing combined use of biological and
chemical agents. Attention also needs to be focused upon reg
ulation of cytokine action by single agents alone, i.e., cytokine
secretion by antigen stimulated lymphocytes and in the presence
of multiple agents, as may be present when several biologies
are targeted to a tumor site. The potential for multiple up and
down regulatory signals to occur when soluble and cellular
biotherapeutic agents are targeted concomitantly or sequen
tially requires greater understanding of cytokine regulation.

Availability of Cytokines. The distribution of lymphokines,
monokines, and other cytokines to investigators remains a
critical need. Although a large number of human and murine
cytokine genes have been cloned, few recombinant or homoge
neous native cytokines are available to the rapidly increasing
number of investigators interested in studying the physical,
biochemical, and biological properties of these molecular me
diators of immunoregulation. Our incomplete knowledge of the
species specificity of the cytokines in terms of their pluripoten
tial actions necessitates that as many murine cytokines be made
available as possible so that both cell biological and animal
studies can be performed to guide the development of the
investigations with human cytokines. This is an immediate need
and may best be met through the establishment of a NIH-
sponsored cytokine repository or bank modeled after the bac
teriological, virological, and chemical carcinogen NIH program
resource repositories that have so effectively served the devel
opment of the basic science and therapeutic applications in
their related fields. The cytokine bank could arrange, with the
cooperation of public and private sector sources, to secure and
distribute cytokines to established investigators. Such a re
source would sustain the rapid development of cytokines and
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related biologies in the basic sciences, and ultimately as bio-
therapeutic agents.

Clinical Investigations of Biologicals

The workshop focused primarily on matters relating to ap
propriately designed and executed clinical trials using immu-
notherapy models developed principally in academic institu
tions.

Means of Evaluating Efficacy. Immunologically based therapy
depends upon intrinsic tumor variables in large part as a major
determinant of efficacy, and new ways of evaluating efficacy of
a therapy may need to be developed.

Stabilization of disease, and minor, partial, and complete
responses need to be measured. However, no assumptions about
the relationships of these measures of activity to patient benefit,
which remains quality and duration of survival, can yet be
made. Flexible definitions for clinical progression or response
need to be tailored to the specific type of lymphokine being
tested.

Definition of biological response modification can be very
useful in identifying biological effects. These include measure
ment of modulation of membrane receptors, induced intracel-
lular and secreted proteins, and immune effector cell function.
For such assays to serve in a predictive mode for therapeutic
response, substantially more research effort is needed to identify
such changes in humans and to define underlying mechanisms
of antitumor action in preclinical models.

Responses in metastatic disease need not be an absolute
criterion for the consideration of drug use in an adjuvant setting,
but solid biological rationales need to support such trials. The
hypothesis that therapy will be more effective in settings of
subclinical tumor burden has not been tested or proven.

Standardization of Activity. Adequate reference standards for
lymphokines must be developed. Various groups have begun
initiatives in this area, but new standards, additional reference
assays, and criteria for common units of activity are required
and underlie all clinical progress.

Needs for Communicating Toxicity and Efficacy Data. Addi
tional mechanisms could be developed to communicate toxicity
data and efficacy data on similar agents among pharmaceutical
companies, FDA, NCI, and individual investigators. This dis
cussion can be fostered by the FDA, NCI, and other groups by
sponsoring symposia and other organized face-to-face contact
of all parties, electronic mail, or telephone conference calls.

A question was raised related to retention of biological re
agents in the realm of the Bureau of Biologies after their
molecular structures are chemically defined. There was unani
mous support that these products should remain within the
jurisdiction of the Bureau of Biologies. Testing of biologicals
in Europe might be facilitated by establishing better lines of
communciation with European regulatory officials. Some in
vestigators have encountered problems on interacting with Eu
ropean regulatory agencies.

Needs for Flexibility in Investigational Therapy. Biologicals
in trials have been proven to be effective, clinically active
treatment modalities. Physicians need to be more capable of
providing to their patients options for investigational treatment
for disease types for which there is not clearly effective therapy.
Participation of physicians in clinical investigation is consid
ered a standard of medical practice. Since these modalities may
have therapeutic activity greater than existing treatment options
in some neoplastic diseases, reimbursement by third-party pay

ers for patients participating in Institutional Review Board
and FDA-reviewed trials is appropriate.

Optimized Approval Mechanisms. Additional flexibility and
efficiency are needed in approval mechanisms for clinical trials.
Increasing amounts of time are required for administrative,
legal, and other non-FDA activities required before clinical
investigation can begin. Simplification of these processes would
facilitate evaluation of all new modalities of therapy.

Universities need to improve the speed and ease with which
they can make these arrangements by establishing better com
munication between their lawyers and others experienced in
matters concerning biological products. A set of standard agree
ments might be created to protect rights of both academic
institutions and companies to facilitate scale-up by biotechnol
ogy companies of biological material discovered by academic
investigators. Creation of technology and licensing offices
within universities better informed in such matters could also
help expedite these arrangements.

The issue of establishing procedures through which different
companies can cooperate or collaborate in clinical trials, espe
cially those dealing with combinations of therapeutic modalities
using both specific and nonspecific agents, was raised. Although
joint ventures exist between some companies, achieving coop
eration may become a more common problem now that increas
ing numbers of trials are being initiated with combinations of
biotechnology products. Some federal agencies such as the
Biological Response Modifiers Program and the Cancer Ther
apy Evaluation Program have helped coordinate these trials.

Specific Immunotherapy, Active and Passive, and Improved Tar
geting

After a brief review of many factors that influence specific
immunotherapy and targeting, discussions focused on immu-
nogenicity.

Immunogenicity. The current state of experience with respect
to unmodified antibody was considered. An attempt was made
to define points of consensus on the generation of HAM A, the
effect of HAMA on the biodistribution and efficacy of further
injected antibody, the occurrence of allergic reactions, and the
impact of immune conjugates. The discussion was then ex
panded to include antibody-toxin, antibody-drug, and antibody-
nuclide conjugates.

Solutions to Problems Posed by Immunogenicity. Possibilities
included (a) administration of high doses to overwhelm the
effect of HAMA, or possibly, to induce high-zone tolerance, (b)
frequent dosing so as to complete therapy before development
of a response; (c) use of antibody fragments, which are thought
to be less immunogenic than whole IgG, (d) concentration on
immunosuppressed patients, (e) use of immunosuppressive
drugs such as cyclophosphamide, (/) human-derived antibodies,
(g) mouse-human chimeric antibodies, (h) modification of an
tibodies, e.g., with polyethylene glycol, (i) plasmapheresis.

Needs for Additional Information. It became clear during the
discussion that a more formal collation of information on
immunogenicity would be desirable. This might take the form
of (a) a review article on published data (and, preferably, on
unpublished data as well) or (b) a future workshop devoted to
the subject. It was suggested that the Biological Response
Modifiers Program of the National Cancer Institute be asked
to sponsor such a workshop.

Are Monoclonal Antibodies PassÃ©as Therapeutic Agents?.
Although MCAbs have not themselves generated dramatic ther
apeutic effects in most solid tumor patients, their potential may
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be increased in modalities using various combinations of tar
geted specific and nonspecific agents for therapy. MCAbs could
provide efficient delivery systems for antitumor drugs. Combi
nations of MCAbs against different epitopes also should be
tried now that many laboratories have developed sets of MCAbs
against various tumors.
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