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New Therapies in 
Veterinary Oncology
Susan Mendez, DVM, DACVIM (Oncology)
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Laverdia (verdinexor)

Laverdia-CA1 (verdinexor)

• First oral treatment conditionally approved by FDA for canine 
lymphoma

• Selective Inhibitor of Nuclear Export (SINE) 
that binds XPO1

• Blocks transport of tumor suppressor proteins

• Cell cycle arrest

• Inhibits cell growth 

• Induces apoptosis
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Administration & Dosage

• 1.25 mg/kg PO twice a week (at least 72 hours between doses)

• If tolerated after two weeks, increase to 1.5 mg/kg PO twice a week

• Give with food
• Increases AUC & Cmax

• If dose reductions required, give minimum of 1 mg/kg
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Adverse events

• Anorexia, weight loss, vomiting, lethargy, and diarrhea

• 95% were grade 1 or 2

• Most resolved spontaneously with supportive care, or dose 
modifications

• No dogs stopped treatment due to side effects in clinical trials
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Response

• Objective response rate (PR & CR): 34-37%
• Compared to CHOP or doxorubicin alone: 80-90%

• Clinical benefit (SD for 28d, PR, & CR): 55%

• Time to progression: 5-11 weeks (3-4 weeks for relapsed)
• Compared to CHOP: 5-9 months

Response

• 34-36% remained on study 
for ≥8 weeks

• Some stayed on despite PD

• Up to 125 days 
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Monitoring

• No specific monitoring 
based on studies

• Personally, 2-week 
recheck of bloodwork and 
response, then monthly
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Cost

• 30 kg dog = $130-
$440/month 
without markup

Summary

• Conditional approval 
• Only for CANINE LYMPHOMA (any kind)
• Limited data (two published veterinary studies)

• Seems safe & efficacious

• Relatively inexpensive (smaller tablet sizes)

• Requires safe handling by owners

• Convenient: oral, twice a week

• Available to general practice veterinarians
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Stelfonta
(Tigilanol tiglate)

Tigilanol tiglate

• Diterpene ester 

• Extracted from seed of 
endangered Fontainea picrosperma
(blushwood tree)

• Intratumoral injection modifies cell signaling 
processes and induces rapid hemorrhagic 
necrosis of the treated tumor



12/12/2021

9

MOA

1. Oncolysis: cells in direct contact

2. Acute inflammatory response 
• Restricts blood and oxygen to tumor

• Recruiting/activating immune cells (neutrophils and macrophages): target 
tumor and function in an antimicrobial role

3. Activates protein kinase C (signaling molecule)  increases tumor 
vascular permeability  tumor vasculature hemorrhagic necrosis 
and rapid tumor ablation 

Activity

• Canine: MCT, other round cell 
tumors, STS, SCC and oral 
melanomas

• Equine: sarcoid, SCC

• Human: SCC, BCC, melanoma, 
angiosarcoma, other carcinomas 
[EBioMedicine. 2019 Dec;50:433-441.]

• Abscopal effect in 2 patients with 
metastatic melanoma
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Indications

• Non-metastatic cutaneous MCTs anywhere

• Non-metastatic SQ MCTs located at or 
distal to th elbow or hock 

• Tumors ≤10 cm3 in volume and accessible 
for intratumoral injection

• Non metastatic = work-up

• LN enlargement or metastasis
• Larger wounds

• Can extend up lymphatic tracts

• Ulceration = risk of leakage
vet-us.virbac.com/stelfonta

Dosing

• Based on tumor volume using a modified ellipsoid method: 

Tumor Volume = 0.5 x Length (cm) x Width (cm) x Depth (cm) 

• 0.5 mL tigilanol tiglate per cm³ of tumor volume 

• 1 mg per mL

• Minimum dose 0.1 mg (0.1 mL)

• Maximum dose 5 mg (5 mL)

• Maximum dose 0.25 mL/kg BW
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Dosing Calculator

https://vet-us.virbac.com/home/stelfonta/for-veterinary-
professionals

Concomitant Medication Schedule

Always administer a corticosteroid,  an H1 receptor blocking agent and an H2 receptor blocking agent when 
treating with STELFONTA to decrease the potential for severe systemic adverse reactions, including death, from 
mast cell degranulation



12/12/2021

12

Administration

• Single injection point into the tumor using 23 gauge needle

• Dose administered by fanning the drug throughout the tumor mass

• Do not recap needle

• PPE: protective eyewear, gown, gloves

13 days 74 days

Fanning 
technique

• https://youtu.be/8D3VyyY1iqM



12/12/2021

13

STELFONTA®

(tigilanol tiglate injection)

© Copyright 2020 QBiotics

Wound Healing

• “Hands off” approach

• No bandaging

• No E-collar

• No antibiotics

Tigilanol tiglate
• Antimicrobial activity

• Disrupts bacterial biofilms

• Stimulates wound closure
• Keratinocyte proliferation & migration
• Fibroblast to myofibroblast 

differentiation
• Upregulation of genes relevant to 

enhanced healing
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Evidence

Response

• 123 dogs

• Randomized, controlled, investigator- and owner-blinded prospective 
study

• 75% CR with 1 injection by day 28
• 93% no recurrence by day 84

• 89% remained tumor free at 1 year

• 88% CR with 2 injections
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Adverse Events

Wound Healing

• Maximum wound at 7 days (90%) or 14 days (10%)

• >50% healed by 28 days

• 96% healed by 84 days

• 12% required antibiotics

• 99% healed by second intention
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Stelfonta in High-Grade 
MCT

• Retrospective of 18 dogs confirmed or suspected HG-MCT

• 56% CR for ≥84 days after 1-2 injections
• Of these, 30% recurred at 1 year; 50% at 2 years
• Second treatment cycle = minimum 18 months recurrence-free

• 28% had 15 adverse events graded 3 or 4
• Degranulation, lameness, large tissue deficit

• Potential relationship b/w tumor volume and response
• >2 cm3 =  poorer response
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• Largest wound after treatment 

• Suspected high grade

• Enlargement of locoregional LN

Treatment with STELFONTA has been associated with cellulitis and severe tissue sloughing resulting 
in extensive wounds that require additional treatment and prolonged recovery times.
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Case ID: 08-020  
12 years, 5 mos. old
Small mixed breed 

4 months post treatment
2 years post treatment

“This was a difficult case.  The 
treatment journey was tough but 
the outcome was ultimately what 
we had hoped to achieve.  We all 
believe that this treatment saved 
his life and that the journey was 
worth it!”

--Dr. Cheryl Burke-Schwarz

Summary

• Removes 75% of MCTs with a single treatment

• Concomitant medications VERY IMPORTANT
• Corticosteroid, H1 and H2 receptor blocking agents

• Pain management – NO NSAIDS

• Wounds healed in 1-3 months by second intention
• “Hands off” approach

• Owner education and setting up expectations is key!

• Can be used off-label (case reports in horses)

• Available to general practitioners
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My Thoughts

• Useful in select cases

• Multiple MCTs (“mast cell machines”)

• Non-resectable or when surgery associated with morbidity

• Does not replace surgery

• Makes it difficult to impossible to determine grade

• Most clinical pathologists are not grading MCT cytologically (call 
your lab)

• If high grade, needs systemic tx (chemotherapy)

Cancer Epidemiol Biomarkers Prev. 2020 Oct;29(10):1843
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Types of Immunotherapy

• Adoptive cell therapy: 
• Transfer of cells into a patient (from patient or other individual)

• Tumor-infiltrating lymphocytes or modified T cells

• Immunomodulators
• Checkpoint inhibitors: Zoetis, Merck, others

• Cytokines: IL-2 and IFN-α

• Cancer vaccines

• Oncolytic viruses

• Targeted antibodies
• Non-cancer example: lokivetmab (Cytopoint) – only fully approved antibody 

therapy in vet med

Clin Cancer Res March 1  2015 (21) (5) 976-984
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Vaccines Using Plasmid DNA

• ONCEPT Vaccine (Merial, Inc.) for canine malignant melanoma 

• First conditionally licensed veterinary cancer vaccine

• Xenogeneic DNA plasmid contains gene encoding human tyrosinase
• Differs enough from canine tyrosinase to induce immune response

• Similar enough that response is directed against canine melanoma cells

Clin Cancer Res . 2003 Apr;9(4):1284-90.

HER2 Osteosarcoma Vaccine

• ADXS-HER2 by Aratana/Elanco

• Highly attenuated, recombinant Listeria monocytogenes that 
expressed human HER2 protein (overexpressed in OSA)

• Provided prolonged survival times: 956 days (after chemo + amp)

• Abandoned due to Listeria infections including amputation site 
abscess, septic stifle joint, bacterial cystitis, and lungs
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Autologous Vaccines

• Whole cell: often produced by lethally irradiating tumor cells/tissues

• Tumor lysate: made by mechanically disrupting tumor cells/tissues

• Typically administered with some adjuvant to enhance immune 
response

• Contain a heterogeneous population of tumor antigens

• Knowledge of specific antigens not necessary

• Well-tolerated

• No special PPE

Torigen
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Torigen

• Tumor cell lysate autologous 
vaccine

• Uses matrix immune 
modulator (MIM) bound to 
tumor cells to stimulate 
immune response 

Individual tumor cells 
attached to MIM

4
Tumor is surgically 
excised

1
Single Cell 
Suspension 
of deactivated 
tumor cells

2 MIM is added3

+

MIM simulates Th1 response 
and APC and cytotoxic T cell 
recruitment to injection site

5
Abundant and active circulating 
T cells target and destroy cancer 
cells throughout the body

6

Autologous Prescription Products created by Torigen Pharmaceuticals, Inc. are regulated by the USDA Center for Veterinary Biologics. 
For use under supervision/prescription of a licensed veterinarian. 
Safety and efficacy have not been established.
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Matrix Immune Modulator

• Porcine submucosal small intestine
• Acellular

• Structural proteins: collagen; elastin

• Adhesion glycoproteins: fibronectin

• Glycosaminoglycans (GAGs)

• Matricellular proteins

• Stimulates pro-inflammatory response 
and attraction of antigen presenting cells

https://doi.org/10.1016/j.jcmgh.2017.09.004

Matrix Immune 
Modulator
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Variable Dogs* Cats***

Population size 93 117

Doses of Torigen® autologous cancer vaccine 
administered

282 438

Animals with ≥1 AE 5-12% 5%

Doses associated with an adverse event 12 (4.2%) 6 (1.4%)

Doses associated with a serious AE 0 1 (0.2%)ℓ

Torigen® safety data

*Crossley RA, Matz A, Dew T, et al. Safety evaluation of autologous tissue vaccine cancer immunotherapy in a canine model. Anticancer Res 
2019 Vol. 39 Issue 4 DOI:10.21873/anticanres.13275

***Lucroy MD, Kugler AM, El-Tayyeb F,  et al. Field safety experience with an autologous cancer vaccine in tumor-bearing cats: a retrospectice
study of 117 cases (2015 – 2020). J Fel Med Surg July 30, 2021 https://doi.org/10.1177/1098612X211031504

ℓfound unlikely to be related to vaccine administration

Efficacy

• Stage III (metastatic) HSA 
• 8 dogs (spleen 4; liver 3; SQ 1)

• Surgery + vaccine (n=8)
• MST 142 days

• Alive at 1 year: 12.5%

• Compared to historical controls*
• Sx alone – MST 41 days

• Sx + anthracycline chemotherapy –
MST 142 days

• Alive at 1 year (either group): 0%
Lucroy, M.D., Clauson, R.M., Suckow, M.A. et al. Evaluation of an autologous cancer vaccine for the 
treatment of metastatic canine hemangiosarcoma: a preliminary study. BMC Vet Res 16, 447 (2020). 
https://doi.org/10.1186/s12917-020-02675-y

*Vet Comp Oncol. 2019 Dec;17(4):537-544.
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• 2-5 g (1-5 cm3) of non-necrotic 
tissue

• Not fixed in formalin
• Can provide histopathology services 

through reference labs 

• Inject near lymph node 

Summary

• Very safe

• >1200 patients treated (dogs, cats, horses)

• Lacking good published efficacy studies

• Cost ~$1000

• Potentially useful for many cancers

• Not chemotherapy

• No PPE
• Safe for owners

• Available to general practice veterinarians
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Elias Cancer 
Immunotherapy

Elias Cancer 
Immunotherapy (ECI)

• Tumor-specific activated T-
cells [Adoptive cell therapy]

• Generated by whole tumor 
cell autologous vaccination 
[Cancer vaccine]

• Supported by IL-2 treatment 
[Immunomodulator]
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Elias Cancer 
Immunotherapy (ECI)

https://eliasanimalhealth.com/treatment/

Elias Cancer Immunotherapy (ECI)

Early 2022 (February)
BluePearl – Maitland, FL

https://eliasanimalhealth.com/treatment/
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Adverse events

(“cytokine release syndrome-like”)
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Efficacy

• 14 dogs 

• Single-arm prospective trial after complete staging before amputation

• With premedication, grade I/II toxicities

• Median disease-free interval for all dogs was 213 days

• MST 415 days for all dogs (range 79-751 days)

• One dog - spontaneous resolution of skin mets (survived 1,057 days)

• Five dogs (36%) survived >2 years
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Cost

• Vaccine generation, T-cell product, and IL-2: 
$3,000 (without markup)

• Apheresis: depends on apheresis center 
(likely ~$2,000)

• Compared to chemotherapy: $2,300-4,200

• Amputation: depends on practice: $1,500-
4,500

ECI Summary

• Canine OSA: 50% of dogs survived >1 year; 36% >2 years

• Tumor-specific cytotoxicity (fewer side effects)

• Adverse events mostly mild to moderate and transient

• Shorter treatment time: 7 weeks vs. 18 weeks for chemo

• Survivals at least comparable to chemotherapy WITHOUT ANY 
CHEMO

• Requires special training for oncologist and surgeon

• Costly: at least $5k not including surgery
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Vaccination Using Viral 
Vector

Oncolytic Vaccinia Virus

• Closely related to cowpox virus

• Source of the modern smallpox vaccine

• In vitro activity against canine STS, 
melanoma, OSA, prostate carcinoma
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V-VET1 (Vaccinia Virus 
strain LIVP6.1.1)

• Phase 1 trial – not published yet

• 11 dogs

• 18% objective response (T-cell 
LSA and MCT)

• 73% stable disease

• Appears to be safe

Questions?


