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BIOLOGICAL RESPONSEMODIFIERS

Dr. Richard E. Weller

Much of what used to be called immunotherapyis now included in the term

biological response modifiers. Biologicalresponsemodifiers (BRMs)are

defined as "those agents or approaches that modify the relationshipbetween

the tumor and host by modifying the host's biologicalresponseto tumor cells

with resultant therapeutic effects." Most of the early work with BRMs

centered around observationsof spontaneoustumor regressionand the

associationof tumor regression with concurrentbacterialinfections. The

BRH can modify the host response in the followingways:

1. Increase the host's antitumor responsesthrough

augmentationand/or restorationof effectormechanisms or

mediators of the host's defense or decreasethe

deleterious component by the host's reaction.

2. Increase thehost's defenses by the administrationof

natural biologics (or the syntheticderivativesthereof)

as effectors or mediators of an antitumor response.

3. Augment the host's response to modified tumor cells or

vaccines, which might stimulatea greaterresponse by the

host or increase tumor-cell sensitivityto an existing

response.

4. Decrease the transformationand/or increase

differentiation (maturation)of tumor cells.

5. Increase the ability of the host to toleratedamage by

cytotoxicmodalities of cancer treatment.
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I. Principlesof BRM Use

A. As an adjuvant therapy to definitiveprimary therapy,
i.e., surgery, radiotherapy,chemotherapy,hyperthermia.

1. Application as a primary therapyalone is unlikely.

2. Examples of applicationas adjuvanttherapy:

a) Malignant melanoma - surgery+ BRM

b) Squamous cell carcinoma - radiotherapy+ BRM

c) Acute myelogenous leukemia - chemotherapy+ BRM

B. Goals of primary therapy:

1. Reduction of tumor size - diminishto finite
tumor load (<10S cells).

2. Depletion of blocking factors

a) Decreases tumor antigens

b) Decreases circulatingantibodiesand circulatingantigen-
antibody complexes

c) Suppressionof immunoglobulinproduction

C. Goals of BRM Therapy

I. Stimulate animal's immune system to recognize
tumor cells (afferent)

a) Increase antigenicityof tumor cells
s

1. Alteration of cell surface

2. Alteration of internalstructures

b) Selectively increase T-or B-cell populations

"c) Increase amount of antigenpresented
to the immune system without
increasing the number of tumor cells

d) Use of cross-reactingantigens

2. Increase the immune system's abilityto kill
tumor cells (efferent).
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II. Current Classificationsof BiologicalResponseModifiers

Immunomodulatorand/or ImmunostimulatingAgents

BCG
Brucella abortus
Cornybacertium parvum
Cimeti6ine
"Immune" RNAs
Levamisole
Muramyl dipeptide (MDP)
Malic anhydride-divinylether (MVE-2)
Mixed bacterial vaccines (MBV)
Picibanil (0K-432)
Prostaglandininhibitors (aspirin,indomethacin)
Thiobendazole
Tilorones
Tuftsin

Interferonsand Interferon Inducers
• ,

Interferons (alpha, beta, gamma)
Poly ICLC
Pyrimidinones
Ti lorones
Viruses

Thymosins
!

Thymosin alpha-1
Thymosin fraction 5
Other thymic f.ractions

Lymphokinesand Cytokines

Chalones
Colony-stimulatingfactor (CSF)
Interleukin3 (IL-3)
Lymphocyte activation factor (LAF-interleukin1 [IL-I])
Lymphotoxin
Macrophage activation factor (MAF)
Macrophage inhibitory factor (MIF)
T-cell growth factor (TCGF- interleukin2 [IL-2])
Thymocytemitogenic factor (TMF)
Transfer factor
Tumor-necrosisfactor (TNF)
B-cell growth factor (BCGF)
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II. Current Classificationsof BiologicalResponseModifiers (cont)

Monoclonal Antibodies

Monoclonal antibodies
Anti-T cell

Anti-T-suppressorcell
, Antitumor antibody endotoxin

(includingantibody
fragmentsand/or conjugates
with drugs, toxins, and
isotypes)

Antigens

Tumor-associatedantigens
Vaccines

Effector Cells

Macrophages
NK cells
T-cell clones
T helper cells

MiscelIaneous Approaches

Allogeneic immunization
Bone marrow transplantation

and reconstitution
Plasmapheresisand ex vivo

treatments (activation
columns and
immunoabsorbents)

Virus infection of cells (oncolysates)
Blood constituent therapy

(serum factors)
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