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Clinically tested Oncolytic Viruses

I adenovirus

I reovirus

I measles

I herpes simplex (HSV)

I poxvirus



Question: How sensitive is tumor reduction to combination
intermittent oncolytic viral therapy and immunotherapy?



Basic Viral Model
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Basic Viral Immune Models

Self-regulating CTL response
nowak2000virus
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Constructing the model...

huang2010therapeutic
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I Gene-based treatment: Enhanced anti-tumor effect via
co-expression of IL-12 and 4-1BBL mediated by Oncolytic
Adenovirus (Ad)

I (6-8) Mice/group
I Subjects: contained B16-F10 subcutaneous murine melanoma
I Administration : Intratumorally
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Model Combining Oncolytic Viral Therapy and
Immunotherapy

dU
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= rU − β
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= uv (t) + αδI I − δvv (3)

dT

dt
= ρD − δtT

dD

dt
= µuU + µI I − δdD + ud(t)

I D denotes Immunotherapy via Dendrites cells;
subset of Antigen Presenting Cells (APC’s)

I Two types of intermittent treatment; uv (t), ud(t)
I Enhance immune stimulation; κI



Parameter Fits

Table: Parameter estimates for Model (8)



Fit Simulation
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Figure: Parameter fits to adenovirus data cerullo2010oncolytic
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Oncolytic Viral Immunostimulation
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Viral and Dendritic Combination



Model Conclusions

I Increased immuno-stimulation leads to decreased tumor size;
prolonged longevity

I Better viral efficacy leads to decrease in tumor size

I The initial size changes of the tumor can depend on dendrite
activation rates

I Keeping dense dosage time reduces relapse

I Dense dosage time initially will reduced tumor load; then dose
as needed



Future Work

I Immune abundance through numerical analysis

I Match with MTD (Maximum Tolerated Dose)

I Match with human data



“The day may come when the availability of anticancer treatments
will include not only chemicals, immune cells, and monoclonal
antibodies, but also biologicals such as oncolytic viruses”

lawler2015oncolytic
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