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Abstract

A 10-year-old 2.2-kg male neutered Domestic Shorthair
feline presented with a history of dyspnea, coughing, and
lethargy. Radiographs revealed a large mass encompassing
the majority of the cranial thorax and mid-thorax. The im-
plementation of a complex-spectrum cannabis product was
well tolerated and provided resolution of cancer-related
clinical signs for 6 months.

Case Report

A 10-year-old 2.2-kg male neutered Domestic Shorthair
feline presented to the hospital internal medicine service
for evaluation of labored breathing. According to the owner,
the cat had clinical signs of moderate dyspnea, tachypnea,
inappetence, coughing, difficulty climbing stairs, and leth-
argy for the past week but had worsened in the last few
days. Prior pertinent history included mucopolysacchari-
dosis and toxoplasma infection. He was not receiving any
medications.

On physical examination, the cat was noted to have sig-
nificant skeletal abnormalities, dwarfism, severe corneal
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and vomiting

THC Delta-9-tetrahydrocannabinol
THCA Tetrahydrocannabinolic acid
5-HT 5-hydroxytryptamine

clouding, and severe arthritis with nearly absent joint flex-
ibility. No significant abnormalities were noted on a CBC,
blood chemistry panel, and urinalysis.

Thoracic radiographs were attempted but the cat devel-
oped respiratory distress, so 0.2 mg/kg of butorphanol was
administered, and he was placed in an oxygen cage for
20 minutes. Once sedation was achieved, 2-view thoracic
radiographs were performed and he was returned to the
oxygen cage. The radiographs were reviewed by a board-
certified radiologist who described an increased radiopac-
ity involving the cranial and mid-thorax (Figures 1a and
1b). Two discrete structures with rounded margins were
noted on the ventrodorsal view. One of the structures may
have reflected the cardiac silhouette; however, a mass
was considered most likely. Differential diagnoses for the
thoracic mass included primary pulmonary carcinoma,
lymphoma (mediastinal or pulmonary), thymoma, and ec-
topic thyroid carcinoma. An abdominal ultrasound was
performed by a board-certified internist, and the findings
were unremarkable. Due to the patient's critical condition,
an ultrasound of the thoracic mass was not pursued.
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The internist and the owner
discussed the options for fur-
ther diagnostic tests, such as
ultrasound-guided fine nee-
dle aspiration of the mass, and
potential treatment options
including radiation therapy,
chemotherapy, and palliative
care with steroids and pain
medications. A grave to poor
prognosis was given, with es-
timated survival time of days
to weeks.

Figure 1a

Upon consideration of the pros
and cons of each approach,
the owner elected to pursue
a palliative course of treat-
ment with steroids in hopes of
keeping the cat comfortable until the end. He was prescribed
prednisolone (5 mg, PO, q 24 h), but after 2 doses devel-
oped progressive lethargy, became polyuric, and was hav-
ing urinary accidents throughout the house. The owner
discontinued prednisolone and elected to begin a complex-
spectrum palliative cannabis formula intended to reduce
any discomfort, promote energy and appetite, and possibly
reduce dyspnea. The product was ordered online from a Los
Angeles-based cannabis company with experience creating
custom cannabis products for pets. The company tests each
cannabis extract via a local California-licensed (Depart-
ment of Cannabis Control) and ISO/IEC 17025-accredited
testing lab. The lab confirmed the safety and potency of each
extract that went into the custom formulation. Cannabinoid
potency was confirmed using ultra high-performance liquid
chromatography coupled with a diode array detector. The
absence of microbials was established using real-time PCR.
The absence of heavy metals, pesticides, and mycotoxins
was confirmed using mass spectrometry.

A palliative formulation was created with a 4:1 ratio of can-
nabidiol (CBD) to delta-9-tetrahydrocannabinol (THC) that
also contained minor cannabinoids along with 2% beta-
caryophyllene and 1% each of alpha-pinene and linalool. The
starting dose of cannabinoids for this patient was 2 mg/kg
(4.25 mg) of CBD, 0.42 mg/kg (0.94 mg) of THC, 0.4 mg/kg
(0.9 mg) of tetrahydrocannabinolic acid (THCA), 0.23 mg/
kg (0.52 mg) of cannabigerol (CBG), 0.06 mg/kg (0.14 mg) of
cannabinol (CBN), and <0.1 mg cannabigerolic acid (CBGA)
and other minor cannabinoids. The starting dose took into
account the owner's experience with cannabis, along with
the cannabis company's input on treating cats with cancer
in the past. The cat initially received the oil-based tincture
atop his wet food once daily.

Figure 1b
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Within 5 to 7 days of starting the cannabis product, the
coughing and inappetence completely resolved and the cat
developed polyphagia. At that time, as it was clear he was
tolerating the initial SID doses well, the frequency was ad-
justed to every 12 hours along with breakfast and dinner.
After 1 month of receiving the cannabis product twice daily,
the owner described the cat’s energy as being better than it
had been for most of his life. He was able to run up and down
stairs with the other animals in the household and had no
clinical signs associated with the thoracic tumor. No adverse
effects were reported, with the exception of polyphagia.

With the support of the pet cannabis company, the owner
gradually titrated the dose by 0.05 mL every 10 to 14 days
while monitoring the cat carefully for any adverse effects.
Based on the titration tolerance in this patient, anecdotal
evidence, and some published reports supporting the anti-
cancer effects of THC, the owner requested a formula more
concentrated in THC. This allowed the cat to receive the
same small volume but an increased amount of THC.

Approximately 3 months after the initiation of cannabis
treatment, the pet custom cannabis company adjusted the
formulation to a 2.3:1 (CBD:THC) ratio consisting of 1.7 mg/
kg CBD (3.8 mg), 0.75 mg/kg (1.65 mg) of THC, 0.55 mg/
kg (1.2 mg) of THCA, 0.8 mg/kg (0.18 mg) of CBG and <0.1
mg CBN, CBGA and other minor cannabinoids. The terpenes
were slightly increased to 3% beta-caryophyllene, 2% lin-
alool, and 1.5 % alpha-pinene.

The patient tolerated the new formulation well, so the own-
er continued to gradually titrate the dose by 0.05 mL every
10 to 14 days over the following month. With the continued
goal of steadily increasing THC exposure, at the 4-month
mark the pet custom cannabis company adjusted the for-
mula to a 1.5:1 (CBD:THC) ratio consisting of 1.5 mg/kg (3.4
mg) of CBD, 1.1 mg/kg (2.4 mg) of THC, 0.55 mg/kg (1.2
mg) of THCA, 0.8 mg/kg (0.18 mg) of CBG, and <0.1 mg CBN,
CBGA and other minor cannabinoids. The terpenes were
maintained at 3% beta-caryophyllene, 2% linalool, and 1.5
% alpha-pinene.

At the 5-month mark, the owner noticed that despite the
cat eating approximately 1.5 times his normal amount, he
appeared to have lost weight, although the owner never
weighed the cat to confirm. A mobile vet visited the home
and obtained blood for a CBC, chemistry panel, and T4 thy-
roid level. The results were unremarkable. No further diag-
nostics were performed.

Approximately 6 months post-diagnosis, the owner re-
turned home and noticed the cat circling, yowling, and
appearing distressed. This behavior was perceived to be

related to anxiety secondary to impaired vision. The cat
was confined to a small, safe place or on the owner's lap,
where he stopped circling and seemed more comfortable.
He continued to eat well and use the litter box normally,
although the owner had to carry him to it. A veterinary
examination on the next day revealed a relatively stable
patient, except for apparent impaired vision. He was evalu-
ated by a board-certified ophthalmologist who had previ-
ously examined the cat. This ophthalmologist performed
a complete ophthalmic examination and measured the cat’s
blood pressure, which was in the normal range (exact re-
sults not available). The ophthalmologist concluded that the
patient had progressive corneal opacification secondary to
his mucopolysaccharidosis which resulted in complete loss
of vision. No other diagnostics were performed that day.

Due to the blindness causing a decreased quality of life, the
owner elected to have the pet euthanized. Even so, on the
day of euthanasia the cat was still breathing normally and
had an ravenous appetite.

Commentary

Cannabinoids have been used as medicine for almost 5000
years. There is evidence that the ancient Chinese, Egyptians,
and Indians used cannabis for a variety of conditions includ-
ing cancer, nausea, pain, and more.

Due to widespread accessibility, research, and anecdotal in-
formation on the benefits of cannabis in human medicine,
pet owners are interested in utilizing cannabis for their pets.
The 2 main motivations for using cannabis in cancer patients
are the antitumor and palliative effects. During the last de-
cade, numerous studies have been published suggesting
that endocannabinoids, phytocannabinoids, and synthetic
cannabinoids have antineoplastic properties. To date, over
100 scientific studies have been published on the anticancer
effects of various cannabinoids in vitro or in laboratory
animals, with most involving CBD and THC. Results from
these studies suggest that cannabinoids elicit anticancer
effects at several levels such as inhibiting tumor prolif-
eration, invasion and metastasis, immune modulation, and
induction of cancer cell death (1). Additional evidence sug-
gests that cannabinoids may enhance the effects of conven-
tional treatments like chemotherapy, targeted therapy, and
radiation therapy (1-3). Pre-clinical and clinical data evalu-
ating cannabinoids as antineoplastic agents have been iden-
tified for a variety of different cancers in various locations
including brain, colorectal, liver, prostate, pancreas, thyroid,
breast, bone, skin, and lung (4). In addition to cannabinoids,
the phytochemicals responsible for the aroma (terpenes)
and the color (flavonoids) found in Cannabis sativa L. have
demonstrated direct anticancer activity on their own and
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may also work additively or synergistically with cannabi-
noids (5-7).

At this time, there are no published clinical trial data eval-
uating the use of cannabis in tumor-bearing dogs or cats.
To date, there are 4 published canine cell culture studies
on the antitumor effects of CBD. The results indicated that
CBD at concentrations of 2.5 to 50 micrograms/mL reduced
cell proliferation and cell viability in various neoplastic cell
lines, including lymphoma, mammary carcinoma, osteosar-
coma, glioma, and transitional cell carcinoma. Three of the 4
studies also demonstrated an additive or synergistic effect
of CBD with certain chemotherapy agents (8-10). It is impor-
tant to note that in vitro results do not always translate to
clinical efficacy, and the doses required to induce cell death
in vivo are often too high and not physiologically feasible.
In addition, these studies evaluated the effect of CBD isolate
on cancer cell lines. A 2018 publication demonstrated that a
whole plant extract (with multiple cannabinoids) produced
a more robust antitumor response in both cell culture and
animal breast cancer models compared to a pure CBD isolate
(11). The cannabis plant produces hundreds of other com-
pounds with their own therapeutic potentials and the capa-
bility to induce synergy. It is therefore possible that, with a
whole plant extract, the dose required to elicit a reduction
in cancer proliferation and cell death may be significantly
lower.

In the veterinary oncologic setting, the discussion about
palliative care options for clinical signs associated with can-
cer or the treatment of cancer is relatively common. It is
well known that cancer and chemotherapy may cause nau-
sea and vomiting, pain, neuropathy, depression, and other
debilitating symptoms (12). Current research shows that
there is a potential role for medical cannabis in cancer pal-
liation. However, the scale and quality of studies conducted
to date are somewhat limited. Below is a brief review of
some of the seminal articles and mechanisms of cannabis in
palliative care.

Nausea and vomiting

Increasing preclinical evidence suggests that the endocan-
nabinoid system plays a role in the regulation of both nau-
sea and vomiting. For example, THC, via its cannabinoid
type 1 receptor (CB1) agonism, reduced the emetic effects of
cisplatin chemotherapy-induced emesis in a rodent model
(13). CBD-induced suppression of vomiting was reversed by
systemic pretreatment with a 5-HT1A antagonist, suggest-
ing that the central antiemetic mechanism of CBD is likely
mediated by the activation of 5-hydroxytryptamine (5-HT)
1A receptors (14). Another mechanism includes substance P

as being a key neurotransmitter in chemotherapy-induced
nausea and vomiting (CINV). Cannabinoids can modulate the
release of substance P (15).

Dronabinol and nabilone are both synthetic THCs which
the FDA has approved for the treatment of CINV after the
failure of a trial of first-line antiemetics. A 2001 system-
atic review was performed to quantify the antiemetic effi-
cacy and adverse effects of cannabis used for sickness
induced by chemotherapy. Results revealed that 3 different
versions of synthetic THC were more effective antiemetics
than conventional antiemetics such as prochlorperazine,
metoclopramide, chlorpromazine, and domperidone. Many
patients in the study had a strong preference for THC over
conventional antiemetics for future chemotherapy cycles.
Unlike cannabis-derived THC, the synthetic THC products
used in this study were more potent; therefore, the rates of
side effects (both positive and negative) as well as patient
withdrawal were significantly higher in the population re-
ceiving synthetic THC (16). In addition, in 2007, Meiri and
colleagues randomized a small number of patients receiving
emetogenic chemotherapy to dronabinol (a synthetic THC),
ondansetron, both, or a placebo. Dronabinol and ondanse-
tron were similarly effective for the treatment of CINV, with
no additive antiemetic effects noted with the combination
of the 2 substances (17). Duran, et al. evaluated 16 patients
undergoing chemotherapy who experienced CINV despite
standard antiemetic treatment. Patients were randomized
to either a short titration dosing of an oromucosal cannabis-
based spray containing THC and CBD (1:1 ratio), or a pla-
cebo. Those in the treatment group experienced less nausea
and vomiting than those receiving placebo. Due to the small
sample size, the power of the study was low. Although ad-
verse events were more common in the treatment group
(86% vs 67%), they were mostly either mild or moderate
(18). The research has shown that cannabinoid therapy has
antiemetic effects for only specific chemotherapies, not for
all of them.

In general, a route other than oral (eg, inhalation) for canna-
bis delivery is advantageous when treating nausea and vom-
iting. However, inhalation is not an easily viable option for
pets, and the author has mixed success with other non-oral
routes such as intrarectal administration. A 2022 random-
ized crossover study evaluated the pharmacokinetics of in-
tranasal, intrarectal, and oral administration of CBD in dogs.
Despite the intranasal route resulting in faster absorption,
higher plasma concentrations were achieved for the oral
route. Plasma CBD concentrations after intrarectal adminis-
tration were below the limit of quantification (19). This may
have been due to the hydrophilic nature of the suppository
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used. A previous study revealed 67% bioavailability of THC
when administered rectally with suppositories in a lipo-
philic base (20). Cannabinoids, including CBD, have a high
affinity for lipids and low water solubility (21).

CBDA, the acid precursor to CBD, is 100 times more potent
than CBD in reducing CINV via its SHT1A agonist activity,
and it can work at exceedingly low doses (22). It does not
have CBD’s biphasic antiemetic effect, which may allow for
a wider therapeutic window, and it has also been shown
to potentiate the effect of the 5-HT3 receptor antagonist,
ondansetron (22-24).

Appetite stimulation

Endocannabinoids regulate eating behavior via several
pathways in the brain and the periphery including the hypo-
thalamus and the limbic system as well as the intestinal tract
(25). These pathways regulate peptides associated with
appetite regulation, including ghrelin, leptin, and melano-
cortins (25). Medical cannabis, THC specifically, has been
shown to increase appetite in humans and laboratory ani-
mals, but most of the research is for noncancerous condi-
tions (such as AIDS-related anorexia). Overall, the studies as-
sessing the effects of cannabis or THC on appetite in cancer
patients have been equivocal. A Phase 2 study demonstrated
that low doses of THC were effective in improving appetite
in 72% of patients with advanced cancer (26). Several other
publications, however, demonstrated that cannabis-derived
products were no more effective as appetite stimulants than
was a placebo. Over the past 20 or more years, 6 random-
ized controlled trials have evaluated the impact of canna-
binoids on appetite-related outcomes in oncology patients
in comparison with a control group or placebo. There is no
definitive evidence that cannabinoids improve appetite,
food intake, weight, or appetite-related quality of life in can-
cer patients. In the author's experience, less than 20% of
veterinary cancer patients receiving cannabis appear to
experience appetite stimulation.

Cancer-related pain

The etiology of cancer-related pain is complex and not well
understood. There is evidence that cannabis can affect both
the sensation and perception of pain (15). A large survey
study indicated that over 50% of human cancer patients
have pain (27). The incidence and severity of pain associ-
ated with various cancer types in animals has not been
well documented. Similar to humans, pain associated with
cancer has varying degrees of severity and is dependent on
multiple factors such as location, type of cancer, duration,
and presence of inflammation.

Research is promising for cannabis to relieve acute pain
from various sources, including cancer. Preclinical studies
have demonstrated that cannabinoid receptor agonists can
reduce cancer-related pain (28). Two review articles dem-
onstrated that cannabis can alleviate chronic and neuro-
pathic pain in advanced cancer patients (29, 30). A large
observational study of cancer patients using cannabis over 6
months demonstrated a decreased number of patients with
severe pain and decreased opioid use, whereas the number
of patients reporting good quality of life increased (31).
The ability to reduce pharmaceutical pain medication when
cannabis is used concomitantly is not a new finding in either
human or veterinary medicine (32, 33). A 2020 pilot study
evaluating a complex spectrum hemp-derived CBD product
in dogs with osteoarthritis concluded that 21 of 23 dogs that
received CBD treatment were able to either discontinue or
reduce their dosage of gabapentin (34). Interestingly, can-
nabinoids directly target the opioid system as well as work
with opioids to modulate both cannabinoid and opioid path-
ways (35-37).

A 2018 study by Bar-Lev Schleider and colleagues reported
that 52.9% of patients with advanced cancer reported a pain
level of 8 to 10 on a 10-point scale at baseline, and only 4.6%
reported that intensity of pain after 6 months of cannabis
treatment. It was concluded that cannabis appears to be a
safe and effective palliative treatment for patients with can-
cer pain (38). A previous multicenter, double-blind, random-
ized, placebo-controlled, parallel-group study evaluating the
efficacy, safety, and tolerability of 1:1 THC:CBD extract and
THC extract in patients with intractable cancer-related pain
revealed that the THC:CBD extract was efficacious for the
relief of pain in patients with advanced cancer pain which
was not fully relieved by strong opioids. Interestingly, there
was no significant change in the THC group. There was, how-
ever, a decrease in the use of strong opioids observed with-
in both treatment groups (39). A subsequent study by the
same author showed that the long-term use of 1:1 THC:CBD
oral spray was generally well tolerated, with no evidence
of loss of effect for the relief of cancer-related pain. Fur-
thermore, patients who kept using the product did not seek
to increase their dose of cannabis or other pain-relieving
medication over time, suggesting that the adjuvant use of
cannabinoids in cancer-related pain could provide useful
benefit (40). Cannabis may be a promising adjunct or an al-
ternative to opioids and other analgesics for cancer-related
pain in the future, though more data is needed.

Chemotherapy-induced peripheral neuropathy
Chemotherapy-induced peripheral neuropathy (CIPN) is a
serious dose-limiting adverse effect associated with several
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commonly used chemotherapeutic agents including tax-
anes, platinum agents, and vinca alkaloids. In veterinary
medicine, this particular side effect is rarely seen secondary
to chemotherapy but is still possible, especially secondary
to vinca alkaloid therapy. The preclinical data on this sub-
ject have shown that CBD prevents the development of
paclitaxel-induced mechanical sensitivity in mice and that
its clinical use may be enhanced by co-administration of
low doses of THC (41, 42). The mechanism for CBD in this
case appears to relate to the serotonin receptor 5-HT1A,
similar to its antiemetic mechanism.

Most studies evaluating the efficacy of cannabis on CIPN are
preclinical in nature; however, a recent paper indicated a
statistically significant protective effect against the devel-
opment of CIPN in patients who received cannabis prior to
oxaliplatin chemotherapy (43).

A recent case series suggests that topical cannabinoids may
be helpful for patients with CIPN (44). The application of
topical cannabis for cancer or cancer-related pain is a rea-
sonable treatment option in pets, as the author has found
high owner compliance and essentially absent side effect
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profiles with this approach. Caution should be taken to mon-
itor patients for licking or ingestion of topical products
(especially ones containing THC) and for signs of skin irri-
tation, particularly when utilizing products that contain
terpenes or inactive ingredients that may act as irritants or
allergens.

Despite limited randomized clinical trials in humans, can-
nabis shows promise as an antitumor agent as well as the
ability to improve clinical signs associated with cancer and
its treatments. Several cannabinoids and terpenes offer a
more natural approach to enhancing direct or indirect cyto-
toxicity and improving quality of life. Recent changes in the
social climate and the legalization of cannabis will hopefully
facilitate an increase in the number of high-quality studies
performed. These studies will be essential in order to iden-
tify and confirm which compounds (cannabinoids, terpenes,
flavonoids) and doses provide superior antitumor and pal-
liative effects. It is time to move beyond in vitro studies and
conduct clinical trials in tumor-bearing companion animals.
Despite the large number of pharmacokinetic, pharmaco-
dynamic, and safety data (including long term safety) in
dogs, similar studies need to be conducted in tumor-bearing
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animals to establish baseline values and safety in that par-
ticular population. As previously mentioned, in vitro results
do not always translate in vivo. Specifically, the targeted
tissues may not require the same concentrations that have
been established to elicit cell death in vitro, organs may
absorb different levels of cannabinoids than what is found
in plasma, and the use of a complex spectrum product may
require significantly lower doses than isolates. A polyphar-
macy approach should be considered when developing clini-
cal trials that use cannabinoids as adjuncts to established
cancer therapies, with the potential of improved efficacy and
reduced side effects.

This case report illustrates the principles that underlie com-
bination pharmacology, specifically the integration of spe-
cific cannabinoids and terpenes to provide additive or super-
additive effects. Additive effect describes the combination of
2 drugs or compounds that equals the sum of the expected
effects of both drugs acting independently. It is critical to
recognize that combining 2 or more drugs (or compounds)
may be associated with reduced efficacy or greater side
effects, known as a subadditive effect. Superadditive (some-
times referred to as synergistic) effect refers to the com-
bined result of 2 or more drugs or compounds being greater
than the sum of their individual effects.

Cannabis, similar to many alternative treatments, requires
a personalized approach. Products and doses should be se-
lected based on multiple patient factors including the pres-
ence of comorbidities, breed, age, potential for drug interac-
tions, pet and client tolerability for side effects, and ultimate
goals (palliative vs definitive intent).

Inthe case described in thisreport, the cathad no known con-
traindications or possible drug interactions, and the owner
was seeking palliation and to reduce inflammation and pain
associated with her pet’s osteoarthritis and skeletal de-
formities. The cat's formula included CBD specifically for
its potential antitumor, anti-inflammatory, and antiemetic
activity (3,45, 46). The THC was included for its potential
antitumor, analgesic, appetite stimulatory, bronchodilatory,
and antiemetic properties (3, 27, 29, 47). The terpenes beta-
caryophyllene, alpha-pinene, and linalool were intentionally
added for their potential anti-inflammatory, bronchodila-
tory, and calming effects respectively, as well as for their
potential antitumor effects (3, 48-51).

Per the author’s clinical experience, the rapid response (with-
in 1 week of starting the cannabis product) is fairly typical
in most palliative-intent cancer cases. Here, the argument
could be made that the cat's initial clinical improvement

may have resulted from the 2 doses of prednisolone, espe-
cially if his diagnosis was lymphoma or lymphocyte-rich
thymoma. However, it is incredibly unlikely that it would
take more than a week for prednisolone, an intermediate-
acting steroid with a half-life of 12 to 36 hours, to provide a
clinical response. Also, prednisolone would not likely main-
tain clinical improvement for almost 6 months.

This case demonstrates the importance of gradual titration
to find the individual pet's optimal therapeutic dose (pro-
viding maximal benefit without causing side effects). As the
cat was slowly titrated to higher doses (while also reducing
the overall CBD:THC ratio), tolerance to the negative effects
of THC developed. This allowed an increase in the THC dose
from 0.42 mg/kgto 1.1 mg/kg. As the owner had experience
with cannabis, the cat was monitored closely for side effects
including constitutional (lethargy), neurologic (ataxia, dys-
phoria), GI (vomiting, diarrhea), and behavioral (mood or
vocalization) changes.

Without a definitive diagnosis, it is difficult to confirm
how much longer the cat lived compared to the expected
survival time or if a measurable objective response was
achieved (follow up radiographs were not performed). This
cat, however, with the help of cannabis, enjoyed a signifi-
cantly improved quality of life that provided comfort for 6
months.

Clinical evidence in populations with cancer is beginning
to emerge to support the use of cannabis for treating CINV,
loss of appetite, pain, and peripheral neuropathy. There are
also data from other disease conditions that suggest that
cannabis could potentially alleviate anxiety, depression, fa-
tigue, and sleep disorders. Improving the quality of life of the
veterinary cancer patient should be a top priority. Although
the field is in the nascent stages of development, cannabis
may play an important role in the management of clinical
signs in this population. It is important to discuss the poten-
tial benefits and adverse effects of cannabis and to provide
guidance to pet owners regarding appropriate starting
doses, titration, and product selection.

Cannabis has multifaceted potential therapeutic benefits
that appear to outweigh its risks (when dosed appropriately)
in many cases. There remains a need for high-quality, ran-
domized, placebo-controlled trials in tumor-bearing com-
panion animals to properly elucidate safety and efficacy as
well as to optimize cannabis preparations and doses in both
the definitive and palliative intent settings. This case is a
good example of how cannabis provided palliative support
to a cat with a diagnosis of advanced-stage cancer.

32 J Am Holist Vet Med Assoc « Volume 74 Spring 2024

ISSN 2474-1906



Acknowledgments

The author declares there are no conflicts of interest and no
funding was received for this paper. The author consults and
advises multiple hemp companies and was an unpaid advisor
for the Los Angeles custom cannabis company during the time
that the cat’s product(s) were formulated.

References

1.

10.

11.

12.

Hinz B, Ramer R. Anti-tumour actions of cannabinoids. Br /] Pharmacol.
2019;176(10):1384-1394. https://doi.org/10.1111/bph.14426

Hermanson DJ, Marnett L]. Cannabinoids, endocannabinoids, and can-
cer. Cancer Metastasis Rev. 2011;30(3-4):599-612. https://doi.org/10.
1007/s10555-011-9318-8

Tomko AM, Whynot EG, Ellis LD, Dupré DJ. Anti-cancer potential of can-
nabinoids, terpenes, and flavonoids present in cannabis. Cancers (Basel).
2020;12(7):1985. https://doi.org/10.3390/cancers12071985

Ladin DA, Soliman E, Griffin L, Van Dross R. Preclinical and clinical assess-
ment of cannabinoids as anti-cancer agents. Front Pharmacol. 2016;7:361.
https://doi.org/10.3389/fphar.2016.00361

Cho KS, Lim YR, Lee K, Lee ], Lee JH, Lee IS. Terpenes from forests and
human health. Toxicol Res. 2017;33(2):97-106. https://doi.org/10.5487/
TR.2017.33.2.097

Tomko AM, Whynot EG, Dupré DJ. Anti-cancer properties of cannflavin
A and potential synergistic effects with gemcitabine, cisplatin, and can-
nabinoids in bladder cancer. ] Cannabis Res. 2022;4(1):41. https://doi.org/
10.1186/s42238-022-00151-y

Moreau M, Ibeh U, Decosmo K et al. Flavonoid derivative of cannabis
demonstrates therapeutic potential in preclinical models of
metastatic pancreatic cancer. Front Oncol. 2019;9:660. https://doi.
org/10.3389fonc.2019.00660

Gross C, Ramirez DA, McGrath S, Gustafson DL. Cannabidiol induces
apoptosis and perturbs mitochondrial function in human and canine
glioma cells. Front Pharmacol. 2021;12:725136. https://doi.org/10.3389/
fphar.2021.725136

Inkol JM, Hocker SE, Mutsaers AJ. Combination therapy with cannabidiol
and chemotherapeutics in canine urothelial carcinoma cells. PLoS One.
2021;16(8):e0255591. https://doi.org/10.1371/journal.pone.0255591

Henry JG, Shoemaker G, Prieto JM, Hanson MB, Wakshlag JJ. The effect of
cannabidiol on canine neoplastic cell proliferation and mitogen-activated
protein kinase activation during autophagy and apoptosis. Vet Comp
Oncol. 2021;19(2):253-265. https://doi.org/10.1111/vc0.12669

Blasco-Benito S, Seijo-Vila M, Caro-Villalobos M, et al. Appraising the
"entourage effect”: antitumor action of a pure cannabinoid versus a botan-
ical drug preparation in preclinical models of breast cancer. Biochem
Pharmacol. 2018;157:285-293. https://doi.org/10.1016/j.bcp.2018.06.025

Griffin AM, Butow PN, Coates AS, et al. On the receiving end. V: patient
perceptions of the side effects of cancer chemotherapy in 1993. Ann
Oncol. 1996;7(2):189-195. https://doi.org/10.1093/oxfordjournals.annonc.
a010548

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Darmani NA. Delta-9-tetrahydrocannabinol differentially suppresses
cisplatin-induced emesis and indices of motor function via cannabinoid
CB(1) receptors in the least shrew. Pharmacol Biochem Behav. 2001;69
(1-2):239-249. https://doi.org/10.1016/S0091-3057(01)00531-7

Rock EM, Bolognini D, Limebeer CL, et al. Cannabidiol, a non-psychotropic
component of cannabis, attenuates vomiting and nausea-like behaviour
via indirect agonism of 5-HT(1A) somatodendritic autoreceptors in the
dorsal raphe nucleus. Br J Pharmacol. 2012;165(8):2620-2634. https://
doi.org/10.1111/j.1476-5381.2011.01621.x

Kleckner AS, Kleckner IR, Kamen CS, et al. Opportunities for cannabis
in supportive care in cancer. Ther Adv Med Oncol. 2019;11. https://doi.
org/10.1177/1758835919866362

Tramer MR, Carroll D, Campbell FA, Reynolds DJ, Moore RA, McQuay HJ.
Cannabinoids for control of chemotherapy induced nausea and vomiting:
quantitative systematic review. BMJ. 2001;323(7303):16-21. https://doi.
org/10.1136/bm;j.323.7303.16

Meiri E, Jhangiani H, Vredenburgh JJ, et al. Efficacy of dronabinol alone
and in combination with ondansetron versus ondansetron alone for de-
layed chemotherapy-induced nausea and vomiting. Curr Med Res Opin.
2007;23(3):533-543. https://doi.org/10.1185/030079907X167525

Duran M, Pérez E, Abanades S, et al. Preliminary efficacy and safety of
anoromucosal standardized cannabis extract in chemotherapy-induced
nausea and vomiting. Br J Clin Pharmacol. 2010;70(5):656-663. https://
doi.org/10.1111/j.1365-2125.2010.03743.x

Polidoro D, Temmerman R, Devreese M, et al. Pharmacokinetics of can-
nabidiol following intranasal, intrarectal, and oral administration in
healthy dogs. Front Vet Sci. 2022;9:899940. https://doi.org/10.3389/
fvets.2022.899940

Elsohly MA, Little TL Jr, Hikal A, Harland E, Stanford DF, Walker L.
Rectal bioavailability of delta-9-tetrahydrocannabinol from various
esters. Pharmacol Biochem Behav. 1991;40:497-502. https://doi.org/10.
1016/0091-3057(91)90353-4

Grotenhermen F. Pharmacokinetics and pharmacodynamics of cannabi-
noids. Clin Pharmacokinet. 2003;42(4):327-360. https://doi.org/10.2165/
00003088-200342040-00003

Bolognini D, Rock EM, Cluny NL, et al. Cannabidiolic acid prevents vom-
iting in Suncus murinus and nausea-induced behaviour in rats by en-
hancing 5-HT1A receptor activation. Br | Pharmacol. 2013;168(6):1456-
1470. https://doi.org/10.1111/bph.12043

Rock EM, Parker LA. Effect of low doses of cannabidiolic acid and
ondansetron on LiCl-induced conditioned gaping (a model of nausea-
induced behaviour) in rats. Br ] Pharmacol. 2013;169(3):685-692. https://
doi.org/10.1111/bph.12162

Rock EM, Sullivan MT, Pravato S, Pratt M, Limebeer CL, Parker LA.
Effect of combined doses of A9-tetrahydrocannabinol and cannabidiol
or tetrahydrocannabinolic acid and cannabidiolic acid on acute nausea
in male Sprague-Dawley rats. Psychopharmacology (Berl). 2020;237(3):
901-914. https://doi.org/10.1007/s00213-019-05428-4

Stgving RK, Andries A, Brixen K, Flyvbjerg A, Hgrder K, Frystyk J. Leptin,
ghrelin, and endocannabinoids: potential therapeutic targets in anorexia
nervosa. / Psychiatr Res. 2009;43(7):671-679. https://doi.org/10.1016/j.
psychires.2008.09.007

Nelson K, Walsh D, Deeter P, Sheehan F. A phase II study of delta-9-
tetrahydrocannabinol for appetite stimulation in cancer-associated an-
orexia. J Palliat Care. 1994;10(1):14-8. https://doi.org/10.1177/082585
979401000105

ISSN 2474-1906

J Am Holist Vet Med Assoc « Volume 74 Spring 2024 33



27.  Breivik H, Cherny N, Collett B, et al. Cancer-related pain: a pan-European ~ 40. Johnson JR, Lossignol D, Burnell-Nugent M, Fallon MT. An open-label
survey of prevalence, treatment, and patient attitudes. Ann Oncol. 2009; extension study to investigate the long-term safety and tolerability of
20(8):1420-1433. https://doi.org/10.1093 /annonc/mdp001 THC/CBD oromucosal spray and oromucosal THC spray in patients with

terminal cancer-related pain refractory to strong opioid analgesics. J
Pain Symptom Manage. 2013;46(2):207-218. https://doi.org/10.1016/j.

28.  Kehl LJ, Hamamoto DT, Wacnik PW, et al. A cannabinoid agonist differ- jpainsymman.2012.07.014
entially attenuates deep tissue hyperalgesia in animal models of cancer
and inflammatory muscle pain. Pain. 2003;103(1-2):175-186. https://doi.
org/10.1016/S0304-3959(02)00450-5 41. Ward SJ, McAllister SD, Kawamura R, Murase R, Neelakantan H, Walker

EA. Cannabidiol inhibits paclitaxel-induced neuropathic pain through
5-HT(1A) receptors without diminishing nervous system function or

29. Blake A, Wan BA, Malek L, et al. A selective review of medical cannabis chemotherapy efficacy. Br ] Pharmacol. 2014;171(3):636-645. https://doi.
in cancer pain management. Ann Palliat Med. 2017;6(S2)(suppl 2):S215- org/10.1111/bph.12439
S222. https://doi.org/10.21037/apm.2017.08.05

42. King K, Myers A, Soroka-Monzo A, et al. Single and combined effects of

30. Bennett M, Paice JA, Wallace M. Pain and opioids in cancer care: benefits, delta-9 THC and CBD in a mouse model of chemotherapy-induced neu-
risks, and alternatives. Am Soc Clin Oncol Educ Book. 2017;37(37):705- ropathic pain. British | Pharmacol. 2017;174:17. https://doi.org/10.1111/
713. https://doi.org/10.1200/EDBK_180469 bph.13887

31.  Meng H, Dai T, Hanlon ]G, Downar ], Alibhai SMH, Clarke H. Cannabis ~ 43. Waissengrin B, Mirelman D, Pelles S, et al. Effect of cannabis on
and cannabinoids in cancer pain management. Curr Opin Support Palliat oxaliplatin-induced peripheral neuropathy among oncology patients: a
Care. 2020;14(2):87-93. https://doi.org/10.1097/SPC.0000000000000493 retrospective analysis. Ther Adv Med Oncol. 2021;13. https://doi.org/10.

1177/1758835921990203

32. Boehnke KF, Litinas E, Clauw DJ. Medical cannabis use is associated with
decreased opiate medication use in a retrospective cross-sectional survey ~ 44 D'Andre S, McAllister S, Nagi J, Giridhar KV, Ruiz-Macias E, Loprinzi C.
of patients with chronic pain. J Pain. 2016;17(6):739-744. https://doi. Topical cannabinoids for treating chemotherapy-induced neuropathy: a
org/10.1016/j.jpain.2016.03.002 case series. Integr Cancer Ther. 2021;20. https://doi.org/10.1177/15347

354211061739

33. Boelhnke KF, .SCOtt JR, Litinas E, SlS]E}{ S W111.1am.s DA, Clauw D]'. Pills to 45.  Parker LA, Mechoulam R, Schlievert C. Cannabidiol, a non-psychoactive
pot: observational analyses of cannabis substitution among medical can- . . o
nabis users with chronic pain. J Pain. 2019;20(7):830-841. https://doi. component Of_ cannabis a,nd its synthetic .dlmethylheptyl homolog sup-
org/10.1016/j.jpain.2019.01.010 press nausea in an experlmental model with rats. Neuroreport. 2002;13

(5):567-570. https://doi.org/10.1097/00001756-200204160-00006

34. Koganl, Hel‘lyer P Downmg R Theuse OfC‘al.ﬂ'lab‘ldlol-l‘lCh hemp oil e?(tract 46. Atalay S, Jarocka-Karpowicz I, Skrzydlewska E. Antioxidative and anti-
to treat canine osteoarthritis-related pain: a pilot study. /] Am Holist Vet . ! Y o
Med Assoc. 2020:58:1-10. inflammatory properties of cannabidiol. Antioxidants. 2019;9(1):21. https://

! doi.org/10.3390/antiox9010021

35. Sca.von.e.]L, S.terlllng RC, Var.l Bockstaele EJ. Canna}:.nnmd and opioid 1.nter— 47.  Williams SJ, Hartley JP, Graham ]D. Bronchodilator effect of deltal-
actions: implications for Oplat(.? dependence a.nd w1thd.rawal. Neuroscierce. tetrahydrocannabinol administered by aerosol of asthmatic patients
2013;248:637-654. https://doi.org/10.1016/j.neuroscience.2013.04.034 Thorax. 1976;31(6):720-723. https://doi.org/10.1136/thx.31.6.720

36. Cox ML, Hal'ler \{L, Welch SP. Synergy between delta9-tetrahydrocannabinol 48. Scandiffio R, Geddo F, Cottone E, et al. Protective effects of (E)--
and morphine in the arthritic rat. Eur ] Pharmacol. 2007;567(1-2):125- caryophyllene (BCP) in chronic inflammation. Nutrients. 2020;12(11):
130. https://doi.org/10.1016/j.ejphar.2007.04.010 3273. https://doi.org/10.3390/nu12113273

37.  Abrams DI, Couey P, Shade SB, Kelly ME, Benowitz NL. Cannabinoid-opioid ~ 49,  Falk AA, Hagberg MT, Lof AE, Wigaeus-Hjelm EM, Wang ZP . Uptake,
interaction in chronic pain. Clin Pharmacol Ther. 2011;90:844-851. https:// distribution and elimination of alpha-pinene in man after exposure by
doi.org/10.1038/clpt.2011.188 inhalation. Scand ] Work Environ Health. 1990;16(5):372-378. https://doi.

org/10.5271/sjweh.1771

38. Bar-Lev Schleider L, Mechoulam R, Lederman V, et al. Prospective analysis
of safety and efficacy of medical cannabis in large unselected population ~ 50.  Russo EB. Handbook of Psychotropic Herbs: A Scientific Analysis of Herbal
of patients with cancer. Eur ] Intern Med. 2018;49:37-43. https://doi.org/ Remedies for Psychiatric Conditions. Haworth Press; 2001.
10.1016/j.€jim.2018.01.023

51.  Russo EB.Taming THC: potential cannabis synergy and phytocannabinoid-

39. Johnson JR, Burnell-Nugent M, Lossignol D, Ganae-Motan ED, Potts R, terpenoid entourage effects. Br J Pharmacol. 2011;163(7):1344-1364.
Fallon MT. Multicenter, double-blind, randomized, placebo-controlled, https://doi.org/10.1111/j.1476-5381.2011.01238.x
parallel-group study of the efficacy, safety, and tolerability of THC:CBD
extract and THC extract in patients with intractable cancer-related pain.

J Pain Symptom Manage. 2010;39(2):167-179. https://doi.org/10.1016/j.  52. Plumb DC. Prednisolone. In: Budde JA, McCluskey DM, eds. Plumb’s

jpainsymman.2009.06.008

Veterinary Drug Handbook. 7th ed. John Wiley & Sons; 2011:848-852.

Copyright © 2024. All rights reserved. No part of this article may be reproduced, distributed, or fransmitted in any form or by any
means, including photocopying, recording, or other electronic or mechanical methods, without the prior written permission of the
AHVMA, except in the case of brief quotations embodied in critical reviews and certain other noncommercial uses permitted by
copyright law.

34 J Am Holist Vet Med Assoc « Volume 74 Spring 2024

ISSN 2474-1906



