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Metronomic Therapy with Cyclophosphamide and Piroxicam
Effectively Delays Tumor Recurrence in Dogs with Incompletely
Resected Soft Tissue Sarcomas

R.E. Elmslie, P. Glawe, and S.W. Dow

Background: Continuous administration of low doses of cyclophosphamide and standard doses of cyclooxygenase-inhib-
iting drugs has been shown to suppress tumor angiogenesis, reverse immunosuppression, and deplete regulatory T cells in
cancer models.

Hypothesis: We hypothesized that continuous treatment with low-dose cyclophosphamide and full-dose piroxicam would
delay tumor recurrence in dogs with soft tissue sarcomas (STS).

Animals: Eighty-five dogs with incompletely resected STS, 30 treated dogs, and 55 contemporary control dogs.

Methods: Treatment outcomes in 85 dogs with incompletely resected STS were evaluated in a retrospective study. Dogs in
the treatment group received continuously administered low-dose cyclophosphamide (10 mg/m?) and standard dose piroxicam
(0.3 mg/kg) therapy. Time to local tumor recurrence (disease-free interval; DFI) was compared between the 30 treated dogs and
55 untreated control dogs matched for age and tumor site and grade.

Results: DFI was significantly (P < .0001) prolonged for STS of all sites (trunk and extremity) in treated dogs compared
with untreated control dogs. The DFT also was significantly longer in treated dogs when tumor site (trunk and extremity) was
compared. Twelve treated dogs (40%) experienced mild toxicity (grade 1 and 2) at some point during treatment and 1 dog
developed grade 4 cystitis. Every other day dosing was tolerated better than daily dosing.

Conclusions: Metronomic therapy with cyclophosphamide and piroxicam was very effective in preventing tumor recurrence
in dogs with incompletely resected STS. These findings suggest that further evaluation of this approach is warranted as adjuvant
therapy in dogs with highly metastatic tumors such as osteosarcoma and melanoma.
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or tumors to grow progressively and metastasize,
they must be able to stimulate angiogenesis.'* Con-
tinuous administration of fixed, low doses of chemo-
therapy drugs without prolonged breaks in treatment
(metronomic therapy) has been shown to be an effective
means of inhibiting tumor angiogenesis, based primarily
on studies in mice.>’ The metronomic dosing strategy is
based on the fact that endothelial cells are much more
sensitive to continuous exposure to low doses of chemo-
therapeutic drugs and less likely to undergo genetic
mutations than are tumor cells, which typically develop
rapid drug resistance. Among the major effects of metro-
nomically dosed chemotherapy is inhibition of mobi-
lization of endothelial progenitor cells, which arise from
the bone marrow and seed tumor tissues. These bone
marrow-derived endothelial cells are a major source
of new blood vessels that develop in tumors.>®'° In ad-
dition, metronomic chemotherapy also stimulates
production of thrombospondin-1, a potent endogenous
angiogenesis inhibitor.'!?
Continuous administration of cyclophosphamide
effectively inhibits angiogenesis.*>® In addition, contin-
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uous low doses of cyclophosphamide also appear to exert
substantial positive effects on antitumor immunity. For
example, low-dose cyclophosphamide therapy can sig-
nificantly enhance CD8" T-cell responses to tumor
antigens, particularly in tumor-bearing animals.'*'?
These effects may be mediated in part by depletion of
regulatory T cells.'*'® Regulatory T cells are a subset of
CD4™" T cells with potent immunosuppressive effects on
effector T cells (both CD4" and CD™) and antigen pre-
senting cells.

Cyclooxygenase-2 (COX-2), which may overexpressed
by tumor cells or stromal cells, also can promote tumor
growth by stimulating angiogenesis.'” >’ For example,
COX-2 overexpression is associated with increased pro-
duction of angiogenic factors such as VEGF, basic
fibroblast growth factor, and transforming growth fac-
tor B. In addition, recent studies suggest that COX plays
an important role in both the generation of Tregs and in
the regulation of their effector functions.?' *

Because both metronomic cyclophosphamide chemo-
therapy and COX-2 inhibitors inhibit angiogenesis and
suppress regulatory T cells, it has been suggested that
combined therapy might elicit greater inhibition of an-
giogenesis and tumor growth.'” In 1 study, low-dose
cyclophophamide combined with standard doses of a se-
lective COX-2 inhibitor (celecoxib) was evaluated in an
open trial in patients with relapsed non-Hodgkin’s lym-
phoma.>® Systemic inhibition of angiogenesis, as
reflected by decreased numbers of circulating endothelial
progenitor cells, was noted. Metronomic dosing of
treosulfan in combination with a COX-2 inhibitor
(rofecoxib) was also evaluated in melanoma patients
and a 4-drug trial that included celecoxib was assessed
in patients with glioblastoma.?®?’
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Piroxicam, a nonselective COX inhibitor, has been
shown previously to elicit significant antitumor activity
in dogs with transitional cell cancer.”® ! For example,
piroxicam decreased angiogenesis and increased apopto-
sis in canine transitional carcinomas, both in vitro and in
vivo.?® Interestingly, although cis-platinum and piroxi-
cam both independently have activity against transi-
tional cell cancer in dogs, a recent study reported that
the combination of both was not more effective than
either alone and the combination also led to increased
renal toxicity.>

We reported recently that metronomic dosing of
cyclophosphamide and etoposide, together with stan-
dard doses of piroxicam, significantly increased disease-
free intervals (DFI) in dogs with completely resected
splenic hemangiosarcoma, compared with treatment
with doxorubicin alone.*® However, the differences in
DFI were not large and the study involved small numbers
of dogs. Thus, there is precedent from studies in dogs and
humans for combining metronomic chemotherapy with a
COX inhibitor, but additional larger clinical trials are
needed.

Therefore, we conducted a retrospective study to de-
termine whether continuous dosing of cyclophosph-
amide and piroxicam was effective in inhibiting local
tumor recurrence in dogs with incompletely resected soft
tissue sarcomas (STS). STS in dogs are relatively slow
growing tumors located primarily in the skin of the trunk
and extremities.>* ¢ These tumors do not readily metas-
tasize, but often recur locally after incomplete surgical
excision.®> Currently, the only known effective options
for preventing tumor recurrence in dogs with incom-
pletely resected STS are re-excision of the tumor with
wide surgical margins or radiation therapy.* >’ The re-
currence rates after a 2nd surgery are reported to be
approximately 15%. However, in some cases additional
surgery is not feasible and radiation therapy is not always
available. Therefore, there could be substantial clinical
benefit for dogs with STS if a safe and effective PO
administered treatment that could prevent tumor recur-
rence was available. The current study was designed
therefore to compare DFI in treated dogs with that
of a contemporary control population of dogs with in-
completely resected STS matched for tumor grade and
location. The tolerability and long-term safety of the
cyclophosphamide and piroxicam treatment regimen
also were assessed.

Materials and Methods
Patient Population and Inclusion Criteria

Medical records from 1311 dogs with STS evaluated at a single
veterinary referral center in Colorado over a 14-year period (1993—
2007) were evaluated to identify eligible patients. All dogs in the
study were evaluated and by 1 of 2 veterinary oncologists (RE
and PG). Only patients with a biopsy-confirmed diagnosis of STS
were eligible for inclusion in the study. In addition, whether the
original tumor excision was done by a general practice veterinarian
or by a board-certified veterinary surgeon was noted. Owners were
offered the choice of participating in the metronomic chemotherapy
study and made the decision in consultation with their veterinary
oncologist.

Criteria for inclusion in the study included the following: a histo-
logic diagnosis of STS along with histologic grading (grade 1-3);
tumor in a subcutaneous location; microscopic evidence of residual
tumor at the margins of resected tumor tissue (ie, incompletely
resected tumor); no additional treatment other than surgery alone or
surgery plus cyclophosphamide and piroxicam; and a known surgery
date. Tumor margins were evaluated by board-certified veterinary pa-
thologists. In the case of animals with multiple tumor recurrences,
only data for the time of Ist tumor recurrence were recorded.

Treatment Dosing and Schedule

Dogs were treated with a 2-drug combination consisting of PO
administered low-dose cyclophosphamide (10 mg/m?) and full-dose
piroxicam (0.3 mg/kg). The drugs initially were administered daily
to all treated dogs. In cases where unacceptable adverse effects de-
veloped, the dosing interval was increased to every other day. Both
piroxicam and cyclophosphamide were compounded at 1 of 3 com-
pounding pharmacies in the Denver area. Dogs treated with metro-
nomic therapy were re-evaluated at 3-month intervals throughout
their treatment period. Follow-up times for the control treatment
population were at longer intervals and generally not regularly
scheduled.

Statistical Analysis

DFI curves were plotted using Kaplan-Meier analysis. The DFI
curves then were compared statistically using the log-rank test
(Mantel-Haenszel test). Differences in DFI were considered statis-
tically significant for P-values < .05. Data were analyzed using
GraphPad Prism software.”

Results
Study Population Characteristics

From review of 1,311 medical records of dogs with
STS treated over a 14-year period, 85 eligible dogs were
identified. There were 55 eligible control dogs that had
incompletely resected STS of the trunk or extremity that
did not receive additional treatment between the time of
initial surgical tumor excision and tumor recurrence.
There were 30 dogs with STS treated with continuous
low-dose cyclophosphamide and full-dose piroxicam
therapy eligible for inclusion in the study. Treatment
with the cyclophosphamide and piroxicam regimen did
not begin until the year 2001.

The general characteristics of the 2 populations are re-
ported in Table 1. The median age of control dogs was 10
years (range, 5-15 years) and in the treated group the
median age was 11 years (range, 5-15 years). The median
weight was 25kg (range, 6-45kg) in the control group
and 25kg (range, 1045kg) in the treated group. There
were 28 neutered male dogs and 27 spayed female dogs in
the control group and 15 neutered male dogs and 15
spayed female dogs in the treated group.

We also determined whether the initial tumor excision
was done by a general practitioner or by a board-certified
veterinary surgeon. Although all dogs in this study had
evidence of incomplete tumor resection (ie, microscopic
evidence of tumor cells at the margins of the resected tu-
mor tissue), we considered the skill of the surgeon to be
an important variable in this study. In the control popu-
lation, 54 of 55 surgeries were performed by general
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Table 1. Patient population characteristics in dogs with
incompletely resected soft tissue sarcoma treated with
continuous cyclophosphamide and piroxicam therapy
(30 dogs) or disease-matched untreated control dogs (55
dogs).

Parameter Control (n = 55) Treated (n = 30)
Age 10 years (515 years) 11 years (5-15 years)
Weight 25kg (6-45kg) 25kg (1045kg)
Gender 28 CM/ 27 SF 15CM/ 15SF

Median values and ranges for the age and weight of the control
and treated populations of dogs with incompletely resected STS are
listed, along with the gender distribution.

CM, castrated male; SF, spayed female.

practitioners and 1 by a board-certified veterinary sur-
geon. In the treated population, 22 of 30 surgeries were
performed by general practitioners and 8§ of 30 surgeries
by board-certified veterinary surgeons.

Tumor characteristics

The tumor characteristics of the control and treated
populations also were compared (Table 2). Slides were
reviewed by 1 of several board-certified veterinary pa-
thologists. Twenty-nine of 55 tumors (53%) were on the
extremities in the control group and 26 of 55 tumors
(47%) were on the trunk, whereas 19 of 30 tumors (63%)
were on the extremities in the treated group and 11 of 30
(37%) were on the trunk. The majority of STS tumors
were grade IT (68 and 77%, respectively) in the control
and treated groups. We compared the distribution of tu-
mors based on tumor stage between control and treated
populations by Fisher’s exact test and found no signifi-
cant differences (grade I, P = .80; grade II, P = .73;
grade III, P = .66). The most common tumor was hem-
angiopericytoma or peripheral nerve sheath tumor in
both groups of dogs (43 of 55 [78%] in the control group
and 24 of 30 [80%] in the treated group).

Comparison of DFI in Control versus Treated Dogs

In the 1st analysis, the DFI for all patients, regardless
of tumor location or treating veterinarian (general prac-

Table2. Tumor characteristics in 85 dogs with incom-
pletely resected soft tissue sarcomas.

Control Dogs Treated Dogs

Tumor Parameter (n =595 (n = 30)
Tumor on extremity 29/55(53%) 19/30 (63%)
Tumor on trunk 26/55(47%) 11/30 (37%)
Grade 1 14/55 (25%) 6/30 (20%)
Grade 2 37/55 (68%) 23/30 (77%)
Grade 3 4/55 (7%) 1/30 (3%)
Histology (HPC or PNST) 43/55(78%) 24/30 (80%)
Histology (neurofibrosar- 4/55 (7%) 1/30 (3%)
coma)

Histology (fibrosarcoma) 4/55 (7%) 1/30 (3%)
Histology (all other types) 4/55 (7%) 4/30 (13%)

HPC, hemangiopericytoma; PNST, peripheral nerve sheath tumor.
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Fig 1. Disease-free interval curves for 30 treated and 55 control
dogs with incompletely resected soft tissue sarcomas, regardless of
tumor location. Kaplan-Meier curves were generated using disease-
free interval (DFI) data for 30 dogs treated with continuous
cyclophosphamide and piroxicam therapy and for 55 age and dis-
ease-matched control dogs, as described in ‘Materials and methods.’
The DFI curves were compared statistically using log-rank analysis.
The DFI in dogs treated with metronomic cyclophosphamide and
piroxicam therapy was significantly increased (P <.0001) compared
with control dogs.

titioner versus board-certified veterinary surgeon), was
compared. The DFI was significantly (P < .0001) longer
in treated dogs than in control dogs, as assessed by log-
rank analysis (Fig 1). The median DFI in control dogs
was 211 days, whereas the median was not reached in the
treated population. We calculated that if all remaining
treated dogs were to develop recurrence at the time this
study was submitted for publication, the predicted min-
imum DFI would be 410 days.

Next, we compared DFI for dogs with tumors of the
extremities. For this analysis, we excluded all dogs whose
tumors had been resected by board-certified veterinary
surgeons to remove any possible confounding bias cre-
ated by the nature of the original surgery. Thus, 27 dogs
in the control group and 14 dogs in the treated group
were compared. Again, we found a highly significant
(P < .0005) difference in DFT for treated dogs compared
with control dogs (Fig 2). When the analysis was re-
peated including all dogs with STS of the extremities,
regardless of surgeon status, the differences remained
highly significant (P < .0005; data not shown).

A similar analysis of DFI was done for dogs with STS
of the trunk, again excluding dogs whose tumors had
been resected by board-certified veterinary surgeons.
Here again, there was a significant (P <.005) difference
in DFT for treated dogs compared with control dogs
(Fig 3).

Finally, we repeated the analysis of DFI for all STS
(extremity and trunk) using only control dogs that had
been treated since the year 2001 (49 dogs). This was done
to eliminate possible bias that may have been introduced
by use of a control population that was not matched
temporally to the treated population. When the 2
contemporary populations were compared, the DFI
curves remained highly significantly (P <.0001) different
(Fig 4).
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Fig 2. Disease-free interval (DFI) curves for treated and control

dogs with soft tissue sarcomas (STS) of the extremities. Kaplan-
Meier curves were generated using DFI data for dogs with STS of
the extremities. For this analysis, dogs with surgeries performed by
board-certified veterinary surgeons were excluded from the analysis,
as noted in ‘Materials and methods.” The DFI curves were com-
pared statistically using log-rank analysis. The DFI for dogs with
STS of the extremities treated with metronomic cyclophosphamide
and piroxicam therapy was significantly increased (P < .0005) com-
pared with control dogs.

Safety and Tolerability of the Cyclophosphamide
and Piroxicam Regimen

The medical records of the 30 dogs treated with
cyclophosphamide and piroxicam were examined for evi-
dence of adverse-effects (Table 3). We found that 40% of
treated dogs (12 of 30) developed adverse effects that were
considered treatment related. The adverse effects were
generally mild (grade 1 or 2) as assessed using a previously
published grading scale.*® The most common adverse
effects were anorexia or vomiting (7 of 30 dogs). Two of
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Fig 3. Disease-free interval (DFI) curves for treated and control
dogs with soft tissue sarcomas (STS) of the trunk. Kaplan-Meier
curves were generated using DFI data for dogs with STS of the
trunk. For this analysis, dogs with surgeries performed by board-
certified veterinary surgeons were excluded from the analysis, as
noted in ‘Materials and methods.” The DFI curves were compared
statistically using log-rank analysis. The DFI for dogs with STS of
the trunk treated with metronomic cyclophosphamide and piroxi-
cam therapy was significantly increased (P < .0005) compared with
control dogs.
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Fig4. Disease-free interval (DFI) curves for treated dogs with soft
tissue sarcomas (STS) compared with a contemporary control pop-
ulation of dogs with STS. Kaplan-Meier curves were generated
using DFI data for dogs with STS of the extremities. For this anal-
ysis, only control dogs with STS evaluated since the year 2001 were
evaluated. The DFI curves were compared statistically using log-
rank analysis. The DFI for dogs with STS treated with metronomic
cyclophosphamide and piroxicam therapy was significantly in-
creased (P < .0001) compared with contemporary control dogs.

30 dogs had increases in serum creatinine concentration
during treatment, which returned to pretreatment concen-
trations when the piroxicam dosing interval was increased
to every other day. Three of 30 dogs developed sterile
hemorrhagic cystitis. In 2 dogs, the cystitis was considered
a grade 2 toxicity, whereas in 1 dog, a grade 4 toxicity de-
veloped due to severe dysuria that eventually necessitated
euthanasia. With the exception of the dog that developed
severe cystitis, none of the adverse effects required discon-
tinuation of drug treatment. In most cases the adverse
effects were managed by increasing the treatment interval
for both piroxicam and cyclophosphamide from daily to
every other day treatment. It was not possible to deter-
mine whether switching to an every other day treatment
regimen affected treatment outcomes.

Discussion

The striking inhibition of tumor recurrence that was
found in dogs treated with the continuous low-dose
cyclophosphamide and full-dose piroxicam treatment
regimen in this study suggests that this 2-drug regimen
was very effective in inhibiting the regrowth of micro-
scopic tumor foci in dogs with STS. All control dogs in
this study with incompletely resected STS had tumor re-
currence, with a median DFI of 211 days. These data

Table3. Adverse effects of continuous treatment with
cyclophosphamide and piroxicam in 30 dogs with soft
tissue sarcoma.

Adverse Effect Frequency Toxicity Grade
Anorexia 5/30 (17%) Grade 2
Vomiting 1/30 (3%) Grade 1
Vomiting 1/30 (3%) Grade 2
Increased creatinine 2/30 (7%) Grade 2
Hemorrhagic cystitis 2/30 (7%) Grade 2
Hemorrhagic cystitis 1/30 (3%) Grade 4
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illustrate clearly the strong propensity for these tumors
to recur locally. In contrast, the predicted minimal me-
dian DFT for all treated dogs was 410 days. Although the
median DFI was not reached for the treated dogs, in-
cluding any of the subgroups analyzed, statistical
analysis indicated that the DFI curves were significantly
different.

We believe these results are important inasmuch as this
is the 1st study to assess the effects of metronomic ther-
apy with cyclophosphamide and piroxicam in a large
population of dogs with cancer. Although many veteri-
nary oncologists use low-dose cyclophosphamide and
piroxicam protocols to treat a variety of tumors, to date
there have been no published studies examining the effi-
cacy of this approach.

The inhibition of tumor regrowth observed in this
study was likely due to the combined effects of angiogen-
esis inhibition and restoration of immune function,
although those mechanisms were not assessed here. Two
previous studies in humans have examined the effects of
metronomic cyclophosphamide plus a COX-2 inhibitor
on angiogenesis in patients with cancer, with 1 study re-
porting positive results and the other study reporting
negative results.”>>* In both studies, the effects of treat-
ment on angiogenesis were assessed by measuring
numbers of circulating endothelial progenitor cells. Pre-
vious studies also have shown that measurement of
circulating endothelial progenitor cells provides one of
the best correlates with systemic angiogenesis inhibition
after metronomic chemotherapy.®!° It is now possible to
measure circulating endothelial cell progenitors in dogs,
as reported recently, and this would be a very important
parameter of treatment effects to measure in future stud-
ies of metronomic chemotherapy in dogs.*’ In 1 clinical
study, continuous administration of cyclophosphamide
was shown to deplete regulatory T cells in human
patients, though studies examining the combined effects
of low-dose chemotherapy and COX inhibition have
not been reported.'® Finally, it cannot be excluded
that continuous treatment with very low doses of
cyclophosphamide may induce direct antitumor effects,
although there is no precedent for this from rodent stud-
ies performed to date.

At present, selection of drug doses for metronomic
chemotherapy is largely done empirically.®**! However,
recent studies suggest that several guiding principles can
be applied. For example, myelosuppression should be
avoided, as this has been shown to stimulate release of
endothelial progenitor cells from the bone marrow.
Drugs should be administered close to the highest toler-
ated metronomic dose in order to achieve maximal
inhibition of angiogenesis. Studies in mice also have re-
vealed that continuous oral dosing of cyclophosphamide
does not appreciably alter the pharmacokinetics and me-
tabolism of the drug.*?

In the present study, the dosage of cyclophosphamide
selected (10 mg/m?) was lower than those used in a pre-
vious studies.>® This lower dosage was selected when it
was found early in the study that continuous dosing
of cyclophosphamide at higher dosages frequently led
to adverse effects (eg, gastrointestinal adverse effects,

neutropenia), requiring dosage reduction. The 10 mg/m?>
dose of cyclophosphamide was well tolerated by most
dogs. In dogs that did not tolerate daily dosing, adverse
effects often were effectively controlled by switching to
alternate day dosing. We could not determine from this
study whether daily or alternate day dosing would be
equally effective in delaying tumor recurrence.

Inhibition of tumor angiogenesis is likely to be 1 of the
primary mechanisms of action of cyclophosphamide and
piroxicam in the present study. However, immunologic
effects could be equally important. For example, metro-
nomic dosing of cyclophosphamide has been shown
recently to reduce the number of regulatory T cells in
mouse tumor models.'>'® Regulatory T cells are potent
suppressors of antitumor immunity that are often in-
creased in cancer patients, including dogs with cancer.*’
Other studies have shown that Treg depletion can help
restore antitumor immunity.** In addition, piroxicam
may exert direct inhibitory effects on tumor cells them-
selves, as has been reported for canine transitional cell
carcinoma.?®

Although 40% of the dogs in the current study devel-
oped adverse effects at some point during treatment, in
the majority of dogs the adverse effects were minor and
related primarily to gastrointestinal signs (eg, vomiting,
anorexia). Two dogs also developed evidence of renal
functional impairment, which was thought to have been
mediated primarily by the inhibitory effects of piroxicam
on renal blood flow. In dogs with gastrointestinal or re-
nal adverse effects, increasing the treatment interval to
every other day dosing of both drugs usually was effec-
tive in resolving the adverse effects. Ten percent of dogs
in the current study also developed hemorrhagic cystitis,
a known complication of cyclophosphamide therapy in
dogs.*® This frequency is similar to that reported previ-
ously (9%) in a large series of dogs with lymphoma
treated with cyclophosphamide as part of a multidrug
treatment regimen.*’ It is however less frequent than we
observed recently in a study of metronomic therapy with
cyclophosphamide in dogs with hemangiosarcoma, in
which 2 of 9 dogs (22%) developed sterile cystitis while
receiving a higher dosage (25mg/m?) of cyclophosph-
amide.*® Although valid comparisons of the frequency of
cystitis cannot be made between the current study and
the previous hemangiosarcoma study, the results of the
current study suggest that the 10mg/m> dose of
cyclophosphamide may be safer and better tolerated for
metronomic therapy in dogs.

Finally, the results of this study in dogs with STS and a
recent study of dogs with hemangiosarcoma have impor-
tant implications for application of this continuous
2-drug regimen to treatment of cancer in dogs in general.
For example, continuous cyclophosphamide and piroxi-
cam therapy also may be active in other tumors,
particularly highly metastatic tumors such as osteosarco-
ma and melanoma. The largely negative results of recent
trials of metronomic chemotherapy in humans, with or
without COX inhibitors, which generally have included
patients with large residual tumor burdens, suggest that
these treatment protocols are more likely to be effective
in animals with minimal residual tumor burdens.
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Recent data from studies in rodent tumor models also
suggest that inserting brief pulses of high-dose chemo-
therapy within a metronomic chemotherapy protocol
can be more effective that metronomic treatment alone.*®
The benefit accrued from high-dose pulse therapy is
thought to result from the ability of metronomic therapy
to alter the tumor microenvironment, making it less fa-
vorable for support of tumor stem cells and increasing
stem cell sensitivity to cytotoxic chemotherapy. Thus,
dogs receiving continuous cyclophosphamide and piroxi-
cam therapy may actually benefit from pulses of
conventional high dose chemotherapy.

We believe the results presented here indicate that fur-
ther evaluation of the metronomic cyclophosphamide
and piroxicam protocol for treatment of a variety of can-
cers in dogs is warranted. Mechanistic studies are needed
and should include assessment of circulating endothelial
progenitor cells and regulatory T cells by flow cytometry.
The metronomic cyclophosphamide and piroxicam pro-
tocol also potentially be adapted to combination
treatment protocols with traditional chemotherapy, ra-
diation therapy, or immunotherapy.

Footnote

#GraphPad Prism, San Diego, CA
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