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Impact of Toceranib/Piroxicam/Cyclophosphamide Maintenance Therapy on Outcome of Dogs with
Appendicular Osteosarcoma following Amputation and Carboplatin Chemotherapy: A Multi-Institutional
Study.

London CA, Gardner HL, Mathie T, Stingle N, Portela R, Pennell ML, Clifford CA, Rosenberg MP, Valil
DM, Williams LE, Cronin KL, Wilson-Robles H, Borgatti A, Henry CJ, Bailey DB, Locke J, Northrup NC,
Crawford-Jakubiak M, Gill VL, Klein MK, Ruslander DM, Thamm DH, Phillips B, Post G.
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BACKGROUND:

We hypothesized that the addition of toceranib to metronomic cyclophosphamide/piroxicam therapy
would significantly improve disease-free interval (DFI) and overall survival (OS) in dogs with appendicular
osteosarcoma (OSA) following amputation and carboplatin chemotherapy.

METHODS AND FINDINGS:

This was a randomized, prospective clinical trial in which dogs with OSA free of gross metastatic disease
(n = 126) received carboplatin chemotherapy (4 doses) following amputation. On study entry, dogs were
randomized to receive piroxicam/cyclophosphamide with or without toceranib (n = 63 each) after
completing chemotherapy. Patient demographics were not significantly different between both groups.
During or immediately following carboplatin chemotherapy, 32 dogs (n = 13 toceranib; n = 19 control)
developed metastatic disease, and 13 dogs left the study due to other medical conditions or owner
preference. Following carboplatin chemotherapy, 81 dogs (n = 46 toceranib; n = 35 control) received the
metronomic treatment; 35 dogs (n = 20 toceranib; n = 15 control) developed metastatic disease during
the maintenance therapy, and 26 dogs left the study due to other medical conditions or owner preference.
Nine toceranib-treated and 11 control dogs completed the study without evidence of metastatic disease 1-
year following amputation. Toceranib-treated dogs experienced more episodes of diarrhea, neutropenia
and weight loss than control dogs, although these toxicities were low-grade and typically resolved with
supportive care. More toceranib-treated dogs (n = 8) were removed from the study for therapy-associated
adverse events compared to control dogs (n = 1). The median DFI for control and toceranib treated dogs
was 215 and 233 days, respectively (p = 0.274); the median OS for control and toceranib treated dogs
was 242 and 318 days, respectively (p = 0.08). The one year survival rate for control dogs was 35%
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compared to 38% for dogs receiving toceranib.

CONCLUSIONS:

The addition of toceranib to metronomic piroxicam/cyclophosphamide therapy following amputation and
carboplatin chemotherapy did not improve median DFI, OS or the 1-year survival rate in dogs with OSA.
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Evaluation of toxicities from combined metronomic and maximal-tolerated dose chemotherapy in dogs
with osteosarcoma.

Bracha S1, Walshaw R, Danton T, Holland S, Ruaux C, Obradovich J.
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OBJECTIVE:

To evaluate the tolerability of a piroxicam and cyclophosphamide metronomic treatment protocol
combined with carboplatin alone or carboplatin and doxorubicin at maximal-tolerated doses.

METHODS:

Retrospective study of 30 dogs diagnosed with osteosarcoma. All dogs underwent amputation and
chemotherapy treatment with one of the two maximal-tolerated dose protocols. Metronomic
chemotherapy was administered in conjunction with these protocols, and continued subsequently. The
protocols included 0 - 3 mg/kg piroxicam and 10 to 12 mg/M(2) cyclophosphamide with 300 mg/M(2)
carboplatin alone, or 300 mg/M(2) carboplatin alternating with 30 mg/M(2) doxorubicin.

RESULTS:

Fourteen dogs were treated with the carboplatin and metronomic protocol and 16 were treated with the
carboplatin alternating with doxorubicin and metronomic protocol. Grades 3 and 4 toxicities overall were
significantly (P =0 - 018) more common in the former group. The disease-free interval of the carboplatin
and metronomic group was 192 days, which was not significantly different (P =0 - 916) to the 182 days for
the carboplatin alternating with doxorubicin and metronomic group. The median survival times of the two
groups were 217 and 189 days, respectively.

CLINICAL SIGNIFICANCE:

Piroxicam and cyclophosphamide metronomic protocols can be safely administered in combination with
maximal-tolerated dose chemotherapy protocols. A significantly higher frequency of toxicities was
observed in dogs treated with the carboplatin and metronomic protocol.
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Comparison of carboplatin and doxorubicin-based chemotherapy protocols in 470 dogs after amputation
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for treatment of appendicular osteosarcoma.
Selmic LE1, Burton JH, Thamm DH, Withrow SJ, Lana SE.
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BACKGROUND:

Many chemotherapy protocols have been reported for treatment of canine appendicular osteosarcoma
(OSA), but outcome comparisons in a single population are lacking.

OBJECTIVE:

To evaluate the effects of protocol and dose intensity (DI) on treatment outcomes for carboplatin and
doxorubicin-based chemotherapy protocols.

ANIMALS:

Four hundred and seventy dogs with appendicular OSA.

METHODS:

A retrospective cohort study was performed comprising consecutive dogs treated (1997-2012) with
amputation followed by 1 of 5 chemotherapy protocols: carboplatin 300 mg/m(2) IV q21d for 4 or 6 cycles
(CARBOS6), doxorubicin 30 mg/m(2) IV q14d or g21d for 5 cycles, and alternating carboplatin

300 mg/m(2) IV and doxorubicin 30 mg/m(2) IV g21d for 3 cycles. Adverse events (AE) and DI were
evaluated. Kaplan-Meier survival curves and Cox proportional hazards regression were used to compare
disease-free interval (DFI) and survival time (ST) among protocols.

RESULTS:

The overall median DFI and ST were 291 days and 284 days, respectively. A lower proportion of dogs
prescribed CARBOG6 experienced AEs compared to other protocols (48.4% versus 60.8-75.8%; P = .001).
DI was not associated with development of metastases or death. After adjustment for baseline
characteristics and prognostic factors, none of the protocols provided a significant reduction in risk of
development of metastases or death.

CONCLUSIONS AND CLINICAL IMPORTANCE:

Although choice of protocol did not result in significant differences in DFI or ST, the CARBOG6 protocol
resulted in a lower proportion of dogs experiencing AEs, which could be advantageous in maintaining
high quality of life during treatment. DI was not a prognostic indicator in this study.
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