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ABSTRACT

Primary care veterinarians may diagnose, stage, and treat many canine and feline cancers while providing comprehen-

sive patient health care in their practices. Collaboration between general practitioners and veterinary oncologists can

optimize patient care and enhance client engagement, and referral is often necessary, especially in complex cases.

These guidelines cover key fundamentals of, and new developments in, cancer diagnosis, staging, and treatment in dogs

and cats, including patient supportive care and follow-up assessments. Therapy is based on identifying the tumor type,

grade, and stage by using cytologic or histologic evaluation or both, combined with staging diagnostic testing such as

imaging and lymph node sampling. Therapy is most often multimodal and may include chemotherapy, immunotherapy,

radiation therapy, and surgery, along with nutritional support and pain management. Methods to protect patient, team,

and client safety as related to handling cytotoxic chemotherapeutics are emphasized. In addition, strengthening the train-

ing, education, and responsibilities of veterinary technicians is encouraged to promote team engagement and practice

efficiency, which is highly beneficial when managing complex cancer cases. These guidelines also highlight how to

achieve successful collaboration between all members of primary care and referral practice teams, cover tools that can

aid in referral to or consultation with veterinary oncologists, and describe communication skills that enhance client

understanding and compliance. (J Am Anim Hosp Assoc 2026; 63:���–���. DOI 10.5326/JAAHA-MS-7549)
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GUIDELINES TABLE OF CONTENTS Abbreviations and acronyms
ATLS, acute tumor lysis syndrome; AUS, abdominal ultrasound;

CA, conditionally approved; CBC, complete blood count; CID,

chemotherapy-induced diarrhea; CINV, chemotherapy-induced nau-

sea and vomiting; CNS, central nervous system; CT, computed

tomography; FNA, fine-needle aspiration; GI, gastrointestinal; HD,

hazardous drug; HSA, hemangiosarcoma; MCT, mast cell tumor;

MST, median/mean survival time; MTD, maximally tolerated dose

chemotherapy; NSAID, nonsteroidal anti-inflammatory drug; OVH,

ovariohysterectomy; PD, progressive disease; PD-1, programmed cell

death protein 1; PPE, personal protective equipment; PR, partial

response; RT, radiation therapy; SHC, sterile hemorrhagic cystitis;

SRT, stereotactic radiation therapy; TKI, tyrosine kinase inhibitor;

USDA, United States Department of Agriculture; USP, United States

Pharmacopeia; VCPR, veterinarian-client-patient relationship.

Introduction
Many clients anticipate that their primary care veterinarian is

equipped to diagnose and treat their pet’s cancer. These guidelines

help veterinarians adopt an up-to-date and structured approach to

managing each patient. The guidelines offer an overview of common

canine and feline cancers, diagnostic testing and tumor staging recom-

mendations, therapeutic options, and patient and caregiver safety in

handling chemotherapeutic agents. Optimizing technicians’ training

and responsibilities, collaboration with and referral to oncologists, and

communication strategies that are especially helpful when consulting

with clients whose pets have cancer are also covered. All members of

veterinary health care teams can work together to enhance clients’

confidence in their practices to care for pets with cancer.

Section 1: Overview of Common Cancers
Overview of Common Cancers
Cancer is the leading cause of morbidity and mortality, affecting 50%

of dogs and �30% of cats over the age of 10 years.1 It can arise in

virtually any tissue and organ within the body. Understanding the

common types of cancer in dogs and cats is essential for early detec-

tion, timely diagnosis, and appropriate treatment. Regular veterinary

check-ups, awareness of clinical signs, and client education play criti-

cal roles in managing cancer in pets.

Commonly diagnosed canine and feline cancers are listed in

Table 1.1 and Table 1.2, respectively. These tables are intended for use

as quick references and to facilitate initial conversations between prac-

titioners and clients. They do not fully capture the variability in tumor

behavior, cannot be used to predict the outcome in individual patients,

and do not serve as primary resources for clinical decision making.
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Section 2: What’s New in Veterinary
Oncology
Top 3 Takeaways
1. Veterinary oncology is rapidly advancing, with novel therapeutics

providing general practitioners and specialists with a growing arse-
nal of evidence-based tools to manage cancer, emphasizing individ-
ualized care and thoughtful selection of treatment strategies tailored
to each patient.

2. Given the constantly evolving market and absence of oversight of
cancer screening tests, it is crucial to assess the validity of such diag-
nostics before adopting their use.

3. Knowing the risks, benefits, costs, and FDA approval or US Depart-
ment of Agriculture (USDA) licensing status of new oncology drugs
is critical to using them appropriately and successfully.

Tremendous growth has occurred in diagnostic and therapeutic

offerings in veterinary oncology. Additionally, direct-to-consumer

advertising has increased client awareness of these options, which

clients then want to discuss with primary care veterinarians. Veteri-

narians must recognize that regulatory oversight of marketing for

veterinary diagnostic tests and many treatments is limited. A wide

range of scientific levels of evidence for reliability and efficacy of pro-

ducts exists. Careful review of peer-reviewed publications regarding

new tests or therapeutics and weighing the potential costs versus

proven benefits of any new offering is crucial. In addition, with new

veterinary drugs, it is important to understand the FDA’s designation

for drugs that have received conditional approval and how it affects

the drug’s use (see Box: Key Points About Conditionally Approved

Drugs). Some products, such as vaccines, are regulated by the USDA

(see Box: USDA Regulation of Biologics). Staying informed on

licensing and approval regulations ensures that veterinarians provide

safe, effective cancer care while avoiding legal risks.

Diagnostics
Many veterinary cancer screening tests are marketed with the stated

goals of helping detect and treat cancer early. Assessing the efficacy

of such tests requires understanding positive and negative predictive

values and how disease prevalence affects those values. At this time,

no blood or urine test can conclusively rule in or rule out cancer in a

veterinary patient, so these tests must be used with caution to avoid

providing a false sense of security or causing undue alarm. Studies

are ongoing for some of these tests, with the hope of identifying

more precise and accurate ways to leverage them for the benefit of

patients.

Two new types of tests have emerged that are intended to aid in

cancer diagnosis and treatment:

� Liquid biopsy. These blood or urine tests detect substances that may
be used as biomarkers and are intended to diagnose, screen for, or
monitor cancer.

� Personalized/precision medicine profiles. These blood and tumor
sample tests use various forms of biologic tumor profiling, which are
intended to identify treatments that the tumor may be most suscep-
tible to based on its genome rather than its histology (tumor type).
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These are exciting developments; however, at this time, insuffi-

cient data exists to conclude whether these tests meaningfully

improve outcomes in animals. General practitioners and specialists

should be aware of the data and limitations of these tests before

recommending or interpreting them.2

Choose cancer diagnostic tests and methods wisely. In contrast

to drugs, minimal to no regulatory approval process exists for

veterinary cancer diagnostics and medical devices. Accordingly, a

product’s presence in the marketplace does not establish that it has

demonstrated accuracy or patient benefit.

Newer Therapeutics
Systemic therapies

Rabacfosadine3–11 is fully approved by the FDA to treat canine lym-

phoma. It is a double prodrug of a nucleotide analog that inhibits

DNA synthesis by inhibiting DNA polymerases. The drug is admin-

istered as a 30-minute IV infusion, given once every 3 weeks for up

to five doses. It is generally well tolerated, with gastrointestinal (GI)

upset and neutropenia being the main side effects; cutaneous reac-

tions and pulmonary fibrosis are less common but also of note. Pub-

lications describe its use in rescue therapy and naive lymphomas.

It may also be combined in multidrug protocols. As it is a fully

approved drug, extralabel use is permitted. In early studies, dogs

with multiple myeloma showed strong therapeutic responses.12

Verdinexor3,5,8,10 is FDA conditionally approved to treat canine

lymphoma. It is a selective inhibitor of nuclear export. It is given

orally twice a week. Adverse reactions include anorexia, vomiting,

diarrhea, and lethargy. In the initial approval study, all 58 dogs had

at least one adverse reaction, and 36% of dogs had a severe or life-

threatening reaction.8 Response rates are limited, and studies are

ongoing for full FDA approval.

Crofelemer-CA1 is conditionally approved for managing

chemotherapy-induced diarrhea in dogs.13 Crofelemer-CA1 is an oral

antisecretory medication used to manage chemotherapy-induced diar-

rhea in dogs by regulating chloride and water secretion in the GI tract.

It works locally in the gut and is minimally absorbed systemically.

Gilvetmab is a caninized monoclonal antibody against canine

PD-1, which leads to a decrease in tumor-induced immune suppres-

sion and thus improves the immune system’s ability to destroy can-

cer cells.14 It is conditionally licensed by the USDA for use in dogs

with mast cell tumors (MCTs) or melanomas and is available only

through veterinary specialists practicing oncology. Studies are ongo-

ing for full licensure.

Cell therapies (e.g., adoptive cell therapy, ELIAS cancer immu-

notherapy, and chimeric antigen receptor T-cell therapy) are another

growing area for cancer treatment, and further research needs to be

done.15–17

Autologous cancer vaccines (e.g., Torigen) represent a personal-

ized immunotherapeutic approach by using a patient’s own tumor

tissue to stimulate an immune response. Although they are appealing

because of their individualized nature and ease of administration,

there remains limited peer-reviewed evidence supporting their effi-

cacy in veterinary oncology. Further research is needed to better

understand their clinical benefit, mechanisms of action, and potential

role within a multimodal treatment plan.

Local therapies

Tigilanol tiglate18–20 is an FDA-approved local therapy for nonmeta-

static canine MCTs. Cutaneous tumors anywhere on the body can be

treated. To treat subcutaneous tumors, they must be located at or distal

to the elbow or hock. Restrictions for use also exist for tumor size and

total dose. Injection is restricted to intratumoral (avoiding the margins,

periphery, and deep to the tumor) and leads to hemorrhagic necrosis

of the tumor. Wound healing is usually complete within 4–8 weeks.

Electrochemotherapy21–26 is another area of research and

growth in local tumor treatment. A special unit generates an electri-

cal field to increase cancer cell permeability, which can enhance che-

motherapeutic efficacy.
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Section 3: Tumor Diagnostics & Staging
Top 3 Takeaways
1. Cancer is frequently treatable or manageable in veterinary patients.

A suspicion or diagnosis of cancer should be the beginning and not
the end of the diagnostic process.

2. To assess a cancer patient’s prognosis and develop an optimal treat-
ment plan, a cytologic or histopathologic diagnosis is needed, and
in many cases, it is necessary to determine the tumor stage or tumor
grade or both.

3. Appropriate tumor staging tests vary and should be selectively per-
formed based on their diagnostic relevance, prognostic value, and
compatibility with the pet’s needs and the client’s priorities and
limitations.

Making the Diagnosis
Suspicion of neoplastic disease in a patient often stems from identify-

ing a mass on physical examination or imaging tests. The type and

potential behavior of a mass cannot be determined based solely on pal-

pation or imaging. To assess patient prognosis and develop an optimal

treatment plan, a specific diagnosis and in many cases identification of

the tumor stage or tumor grade or both is needed (Table 3.1).

Most tumors present as a mass or lump, although many non-

neoplastic conditions can present identically. Accordingly, when

physical examination or imaging reveals a mass, sampling the mass

for microscopic evaluation is indicated.

Cytologic examination of a fine-needle sample (obtained with

or without aspiration) of a mass often provides a definitive diagnosis

of benign lesions (e.g., dermal cyst, lipoma, inflammation) and round

cell tumors (e.g., lymphoma, MCT, plasma cell tumor) and can be

helpful in categorizing other masses as mesenchymal or epithelial

and at times benign versus malignant. In most cases, submission of

cytology samples to a clinical pathologist for interpretation is recom-

mended and may preclude the need for histopathology (Table 3.2).

Obtaining a tissue sample for biopsy and histopathology

can provide a definitive diagnosis in nearly all accessible masses

(Table 5.7). It also frequently provides additional information that

cytology cannot (Table 3.3), such as tumor grade, mitotic index,

and invasiveness that may impact prognosis and treatment

recommendations.

Ancillary Diagnostic Tests
In some cases, a mass may not be amenable to sampling, initial test

results may be inconclusive, or no mass lesion exists, but cancer is

suspected. In these cases, tests such as organ sampling (e.g., bone

marrow or splenic aspirates), immunohistochemistry, proliferation

markers, special tissue stains, polymerase chain reaction for antigen

receptor rearrangement, and flow cytometry can provide additional

diagnostic and prognostic information.27

Consult with a veterinary pathologist or oncologist to identify

which ancillary tests may be indicated, how to perform them, and

how they might be beneficial.

Staging
The staging process identifies the extent and distribution of cancer in

a patient. For solid tumors, such as sarcomas and carcinomas, this

usually involves the size of a patient’s local disease and whether

regional or distant metastasis is present (Table 3.1).

Evaluating locoregional disease starts with a physical examina-

tion to determine the primary tumor’s size and appearance and its

mobility or fixation to adjacent tissues. If the neoplasm is internal or

a concern exists about bone or other tissue involvement, ultrasonog-

raphy, radiography, computed tomography (CT), or MRI may be

needed to assess the extent of local disease. It is best practice for a

board-certified veterinary radiologist to review the images.

Veterinary Practice Guidelines
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Carefully assess regional lymph nodes by palpation and, when

indicated, further evaluate lymph nodes with imaging tests and cyto-

logic or histopathologic examination. Evaluating lymph nodes by

palpation and size are not always reliable indicators of metastasis.

Lymph nodes may be enlarged because of metastatic disease or non-

neoplastic causes such as infection or other inflammatory processes.

Similarly, normal-sized lymph nodes may harbor metastatic disease.

To more accurately determine whether lymph node metastasis

has occurred, perform fine-needle aspiration (FNA) or biopsy. Cyto-

logic or histopathologic examination of these samples provides a

more definitive diagnosis and allows identification of metastatic cells.

This approach is critical for accurate staging and treatment planning

in patients with cancer.

Assess a patient’s systemic health status by obtaining a minimum

database, which includes a complete blood count (CBC), chemistry

panel, urinalysis, and viral testing in cats (feline leukemia virus/feline

immunodeficiency virus). For potentially malignant tumors, screen

for cancer spread to distant organs. Confirmed distant metastasis gen-

erally implies a worse prognosis and may dramatically affect therapeu-

tic decisions. Staging tests to screen for distant metastasis vary, but the

most common staging tests (beyond the physical examination)

include thoracic radiography, abdominal ultrasonography, lymph
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node sampling, and/or CT. The tests selected depend on the tumor

type and the impact of potential findings from each test on prognosis

or treatment or both. Client education is critical at this step, and clini-

cians should aim to avoid unnecessary or redundant tests.

Section 4: Client Communication
Top 3 Takeaways

1. To best serve each client and patient, understand that a multitude of
life factors affect a client’s decision regarding their pet’s medical care
and remain conscientious of the verbal and nonverbal exchanges
between the veterinary team and the client.

2. By providing a safe space for discussion and education, veterinary
teams can support each client’s decision-making process for their
pet’s medical care.

3. Veterinarians are no strangers to having difficult and emotional
conversations with their clients, and oncologic case management
relies on detailed and empathetic discussions—from diagnosis and
treatment options to end-of-life expectations and care.

Veterinarians face tremendous pressure while delivering bad

news—a frequent occurrence in oncology cases—and it is a com-

mon occupational stress factor in the veterinary profession.28 Rela-

tionships created and grown through trust propel patient care.29

Health care teams establish trust by acknowledging client perspec-

tives and providing nonjudgmental support. Clients who feel

understood and validated by their pet’s health care providers may

be more inclined to accept medical recommendations and adhere

to treatment plans.29 When the deep feelings that people have

about their pets are trivialized or ignored or when their concerns

are not acknowledged with sincerity and respect, clients can

become dissatisfied, disillusioned, and hostile.30 The best outcomes

for the family unit occur when veterinarians can offer an array of

options to find the best diagnostic and treatment combination for

the patient and client within the context of their needs and abili-

ties.29 Clients are more engaged in decision making when health

care options are presented within a context of pros and cons,

expected and unexpected outcomes, anticipated impact on patient

diagnosis and prognosis, cost-benefit ratios, and possible addi-

tional patient support needs.31

Communication skills especially relevant to contextualized care

conversations include open-ended inquiry, reflective listening

(paraphrasing what a client has expressed back to the client), trans-

parency, and unconditional positive regard (the veterinarian accepts

the client for who they are and “meets them” where they are).31 Per-

spective taking and perspective seeking are also skills that require

drawing upon cultural humility and recognizing that clients view

their pets’ care journeys through a unique lens that will be influenced

by personal, familial, cultural, and societal perspectives on their

relationships with animals and the uniqueness of their bond with

their pet.31

Oncologic case management relies on detailed and empathetic

discussion that surrounds the entire patient care conversation—

from diagnosis and treatment options to end-of-life expectations

and care. General practitioners are encouraged to become

acquainted with and consult veterinary oncologists to help guide

them in educating clients about the complexities related to their

pet’s cancer and determining treatment expectations. Oncologists’

experience and access to oncological medical literature and educa-

tional resources are valuable tools that can be shared with primary

care practitioners and clients.
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Section 5: Therapeutic Interventions
Top 3 Takeaways

1. Most veterinary cancer patients have treatment options that can
improve or extend their quality of life and survival.

2. Once a cancer diagnosis is made, treatment may involve surgery,
chemotherapy, immunotherapy, radiation therapy, or a combina-
tion of these interventions, and identifying the most appropriate
therapeutic approach can be challenging. It includes considering
reasonable clinical goals based on the diagnosis and an understand-
ing of the client’s priorities and constraints.

3. Although more study and innovation are needed, the emergence of
new therapies, including advances in immunotherapy, radiation
therapy, and personalized medicine, provides hope that future can-
cer care becomes more targeted, nuanced, and effective.

Therapeutic Modalities: Chemotherapy
Chemotherapy is commonly used in veterinary cancer medicine and

offers a variety of approaches tailored to small animal patients. Con-

ventional chemotherapy, metronomic chemotherapy, and targeted

therapies, including tyrosine kinase inhibitors (TKIs), are all available

to small animal practitioners and differ in their indications and goals

(Table 5.1). To use these modalities effectively, clinicians must

understand the basic principles of each approach. This includes

knowing the regulatory agency approval or licensing status of the

drugs (Section 2) and appropriate extralabel administration techni-

ques, adhering to proper safety protocols for handling chemotherapy

agents (see Safety Considerations in this section), and understanding

the potential side effects of the drugs (see Chemotherapy Side Effects

in this section). Table 5.1 provides an overview of chemotherapeutics

and immunotherapeutics with antineoplastic activity that are com-

monly used in veterinary medicine.

Educating clients about chemotherapy is equally important. It

involves setting realistic expectations, discussing potential side effects,

and giving guidance on monitoring and home care. Effective com-

munication with clients not only helps manage their concerns but

also contributes greatly to the overall success of the treatment plan

(see Section 4, Client Communication).

General Principles of Conventional Chemotherapy
Conventional chemotherapy, also known as maximally tolerated dose

(MTD) chemotherapy, involves administering chemotherapeutic

agents at the highest tolerated dose, with the primary goal of target-

ing and killing rapidly dividing cancer cells. However, because some

normal cells also have a high turnover rate, they can be temporarily

damaged by MTD chemotherapy (see Chemotherapy Side Effects).

(Continued on next page)
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This necessitates a recovery period between treatments to allow these

normal cell populations, such as those in the bone marrow and GI

tract, to recover. MTD chemotherapy is typically administered

weekly to every 3 weeks (e.g., CHOP protocols to treat lymphoma or

giving carboplatin every 3 weeks to treat osteosarcoma).

Although this approach maximizes tumor cell death and is gener-

ally associated with a low chance of serious side effects, the intervals

between treatments may also allow for tumor regrowth. Depending on

the tumor type being treated and the stage of the disease, MTD chemo-

therapy may be administered alone or as an adjuvant to surgery or radi-

ation therapy. It is indicated for the treatment of tumors known to be

sensitive to drug therapy, such as hematologic malignancies (e.g., lym-

phoma, leukemia, multiple myeloma), and highly metastatic malignan-

cies, such as osteosarcoma, hemangiosarcoma, and high-grade MCTs.

When conventional chemotherapy is used against solid tumors

such as osteosarcoma, it is often applied in an adjuvant setting after

primary tumor treatment to slow the progression of occult micrometa-

static disease. Occasionally, drugs are also administered in the neoadju-

vant setting to downstage a chemosensitive primary tumor (e.g., MCT)

before definitive surgery or radiation therapy. Table 5.1 provides an

overview of chemotherapeutics and immunotherapeutics with antineo-

plastic activity that are commonly used in veterinary medicine.

The main objectives of conventional chemotherapy are tumor

control, maintaining or improving the patient’s quality of life, and

improved disease-free interval.

Metronomic Chemotherapy
Metronomic chemotherapy involves the continuous administration of

low-dose cytotoxic drugs, typically given orally by the pet caregiver on

a daily or every-other-day schedule, usually in combination with non-

steroidal anti-inflammatory drugs (NSAIDs). This approach reduces

the tumor’s ability to repair damage or adapt to its microenvironment

by targeting angiogenesis. Unlike conventional chemotherapy, which

aims to reduce tumor burden, metronomic chemotherapy focuses on

disease stabilization. Early studies show it may be effective against sev-

eral tumor types, with benefits such as reduced toxicity, ease of

administration, and lower costs.32 It is often considered when conven-

tional protocols fail or are declined by the client. Side effects are gen-

erally mild and transient.

Despite the promise of metronomic chemotherapy, this approach

is currently limited by significant gaps in knowledge regarding best

indications as well as optimal dosing schedules and drug combinations.

The types of cancer best suited to metronomic therapy and the best

methods to gauge tumor treatment response are also not fully under-

stood. However, several published studies in veterinary medicine,

mostly prospective phase 1 and phase 2 trials, have investigated the

use of metronomic chemotherapy and reported generally positive

responses. The most commonly evaluated neoplasms in these studies

were hemangiosarcoma, soft tissue sarcoma, and transitional cell

carcinoma. An assortment of other neoplasms, such as osteosarcoma,

melanoma, and various carcinomas, were also evaluated, although in a

smaller number of patients.33–37

In the majority of these studies, the oral chemotherapy drug cyclo-

phosphamide was used.34–36 Other chemotherapeutic agents that have

been assessed include lomustine (also known as CCNU) and chloram-

bucil.33,37 These oral chemotherapeutics were often combined with an

NSAID because of the antiangiogenic properties of the NSAID drug

class.38 Toceranib is also used with metronomic cyclophosphamide.39

Because sterile hemorrhagic cystitis is a risk associated with

cyclophosphamide chemotherapy, whether administered as metro-

nomic or MTD, this sequela should be monitored with periodic

urinalysis of a voided sample.36 Furthermore, because other unantici-

pated toxicities may occur when multiple agents are combined in a

protocol, close monitoring of patients is imperative.33

Targeted Chemotherapy Using TKIs
Tyrosine kinases are enzymes that activate proteins involved in the

signaling pathways to regulate normal cell proliferation and survival.

Because many of these pathways are dysregulated in cancer cells,
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TKIs are anticancer drugs that block signal transduction, thereby pre-

venting tumor growth. TKIs target specific signal transduction path-

ways, and they can induce toxicities to rapidly dividing normal cells

that also rely on these pathways (see Chemotherapy Side Effects).

Currently, only one oral TKI, toceranib phosphate, is FDA

approved for use in dogs with cancer in the United States. Toceranib

is approved to treat grade 2 or 3 recurrent cutaneous MCTs with or

without regional lymph node involvement.

Toceranib may prove useful for treating a variety of tumors in

dogs extralabel, including heart-base tumors,40 sarcomas, carcinomas,

and melanomas. Toceranib has been investigated in combination with

radiation therapy41 and in combination with other therapies such as

prednisone, low-dose continuous (metronomic) cyclophosphamide

alone39 or with piroxicam,42 piroxicam43 and MTD chemotherapy

including doxorubicin,44 lomustine,45–47 carboplatin,48 and vinblas-

tine.49–51 More widespread use of TKIs awaits further investigation of

several important questions, such as the tumor types in which TKIs

are most likely to be effective and their optimal combination with

conventional chemotherapy agents.

Safety Considerations
Personnel Safety

Research has shown that human health care personnel working with

hazardous drugs have higher instances of reproductive difficulties,

fetal loss, DNA alterations, and cancer.52–57 Similar studies have

been performed rarely in veterinary medicine, but exposure of veteri-

nary personnel handling hazardous drugs could be comparable

to human medical personnel owing to lack of regulations, chal-

lenges with patient compliance, frequent exposure to contaminated

patient excrement, inconsistent personnel training, and variable

access to safety equipment.58 Veterinarians have legal and ethical

responsibilities to educate their staff on the safe handling of chemo-

therapeutic agents.

In these guidelines, the terms hazardous drugs (HDs) and che-

motherapeutic agents will be used interchangeably. The Centers for

Disease Control and Prevention and the National Institute for Occu-

pational Safety and Health have compiled a comprehensive list of

HDs.59 Additionally, the United States Pharmacopeia (USP) pro-

vided updated guidelines in 2017 titled “USP General Chapter 800,”

which outline standards regarding personnel protection for prepara-

tion and handling of HDs. Because an in-depth discussion of HD

controls is beyond the scope of these guidelines, readers can refer to

the USP for detailed information on this topic at usp.org.

Exposure to HDs can occur at any point from the receipt of the

drug to when it is excreted from the animal and into the environ-

ment. The routes of exposure for health care workers include skin or

eye contact, inhalation, ingestion, or sharps injury.58 Table 5.2 out-

lines various safety equipment that should be used when working

with HDs. Clearly label all HDs with chemotherapy warning labels.

Individuals who are pregnant, trying to conceive, breastfeeding, or

immunocompromised should not handle HDs.

If chemotherapy is uncommon in your practice, consider ordering

premeasured single-dose chemotherapeutics to reduce hazardous

drug manipulation in the clinic. This option negates the need for a

biological safety cabinet and may decrease costs for clients.

After administering chemotherapeutic agents, discard the

administration materials and personal protective equipment (PPE)

into chemotherapy waste receptacles. Use PPE while thoroughly

cleaning all areas and equipment that came into contact with HDs

(Table 5.3). To prevent aerosolization, avoid spraying cleaning pro-

ducts directly on spills or contaminated surfaces.
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Properly trained technicians play a key role in ensuring that

crucial HD cleaning procedures are followed.

Client Safety

HD exposure risk does not end at the hospital. Clients with pets

undergoing chemotherapy may be exposed to HDs through their

pet’s urine and feces and by administering oral cytotoxic drugs.

Clients or other individuals caring for the pet should:

� Avoid exposure to the pet’s waste for 72 hours after chemotherapy
administration. If exposure must occur (cleaning litter boxes, waste
cleanup), wear gloves and a mask.

� Do not split or crush oral HDs. Compounded liquid of HDs is avail-
able but not recommended because of exposure risk.

� Wear gloves when handling oral HDs, and do not handle oral HDs
in food storage or preparation areas.

Patient Safety

In veterinary medicine, chemotherapeutic agents are often dosed in

milligrams per meter squared (mg/m2), which offers ample opportu-

nity for drug calculation errors. Given the narrow therapeutic index

of these drugs and the potential for serious side effects, adhering to

precise drug dosing is essential. It is recommended that two indivi-

duals calculate chemotherapeutic doses to double-check accuracy

before administration.

Technicians proficient in medical math can assist in double-checking

chemotherapy drugs and dosing.

Some of the most common chemotherapeutics are irritants and vesi-

cants. Drug extravasation can result in discomfort, swelling, redness,

blistering, and necrosis. Make every effort to avoid extravasation by

performing clean-stick IV catheter placement, using proper patient

restraint, flushing the catheter adequately, and delivering the drug

manually (syringe pumps are discouraged). If an extravasation occurs,

withdraw as much drug as possible (do not flush) and implement a

mitigation protocol (see Chemotherapy Extravasation Management at

http://aaha.org/chemo-extravasation).60

Chemotherapy Side Effects
The primary goal of chemotherapy in veterinary oncology is to

maintain the best possible quality of life for pets while effectively

managing their cancer. Most veterinary chemotherapy protocols are

well tolerated, with side effects that are typically mild and manage-

able. Studies show that approximately 15–30% of dogs undergoing

chemotherapy experience side effects, most of which are mild (e.g.,

vomiting, diarrhea, or lethargy) and manageable with medical inter-

vention. Severe, life-threatening side effects, such as febrile neutrope-

nia, which may require hospitalization, occur in �5–7% of cases.61

In most cases, patients will complete treatment without the need for

dose adjustments or early discontinuation because of toxicity.

Febrile neutropenia, although uncommon, is a recognized

potential complication. In a retrospective study of 673 chemotherapy

treatments in dogs with lymphoma, febrile neutropenia was docu-

mented in 12 cases (1.8%), most often after the first CHOP cycle.61

A broader multiprotocol retrospective study reported neutropenia in

23 of 155 dogs (14.8%), with 17 of those dogs (11.0%) also
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developing fever consistent with febrile neutropenia.62 Although many

neutropenic dogs remain clinically stable, a prospective study found

bacteremia in 4 of 34 neutropenic patients (12.3%), emphasizing the

importance of individualized monitoring and supportive care.63

Cats tend to tolerate chemotherapy even better than dogs, with a

lower overall toxicity rate. Only �10–15% of cats experience side effects,

and severe reactions are even less common, likely affecting fewer than 5%

of cases.64 A proactive approach to treatment, including preventive medi-

cations, can help minimize the occurrence and duration of side effects.

MTD chemotherapy primarily damages rapidly dividing cells,

which include cancer cells and certain normal cells. The tissues most

sensitive to MTD chemotherapy are the bone marrow, hair follicles,

and gastrointestinal lining, often referred to collectively as the “BAG”

(bone marrow, alopecia, gastrointestinal) effects.

The most common side effects from toceranib are GI, including

diarrhea, decrease or loss of appetite, weight loss, and hematochezia.

Other less common side effects are hepatotoxicity, neutropenia,

lameness or muscle pain, coagulopathies, proteinuria, hypertension,

and, rarely, pancreatitis.

Bone Marrow Suppression and Neutropenia

Bone marrow suppression most commonly results in neutropenia,

which is the dose-limiting toxicity in veterinary oncology. Neutro-

phils and platelets are particularly at risk owing to their shorter cir-

culating lifespan. Cats tend to be more tolerant of these adverse

effects compared with dogs.

The degree of myelosuppression varies depending on the che-

motherapy drug:

� Mild to none: corticosteroids, L-asparaginase
� Moderate: vincristine, vinblastine, cyclophosphamide, melphalan,

rabacfosadine
� High: doxorubicin, lomustine, mitoxantrone, carboplatin, combina-

tion protocols

Neutropenia in cancer patients can also result from bone

marrow infiltration by neoplastic cells (e.g., leukemia, advanced lym-

phoma, multiple myeloma) or from increased neutrophil consump-

tion because of infection.

Neutropenia is the primary dose-limiting toxicity in veterinary

oncology.

Prophylactic antibiotics are sometimes prescribed to be given at the

expected neutropenic nadir (lowest neutrophil count), although

this practice is controversial. Commonly used antibiotics include tri-

methoprim sulfamethoxazole and amoxicillin-clavulanic acid. Some

oncologists may consider prophylactic antibiotic use when adminis-

tering highly myelosuppressive agents like doxorubicin, carboplatin,

or lomustine, particularly in high-risk patients, but not all task force

members agreed with this practice. In a double-blind, placebo-

controlled study, prophylactic trimethoprim-sulfadiazine was associ-

ated with fewer hospitalizations and reduced nonhematologic

toxicities during chemotherapy for lymphoma and osteosarcoma.65

However, a more recent multi-institutional retrospective study in

dogs treated with lomustine found no significant reduction in febrile

neutropenia with antimicrobial prophylaxis, reinforcing the impor-

tance of individualized decision making and antibiotic stewardship.66

For chemotherapy drugs with high potential for bone marrow

suppression (e.g., doxorubicin, carboplatin, lomustine), a CBC is typ-

ically checked after treatment to monitor the nadir, which is the low-

est neutrophil count. This check helps determine if antibiotics or a

dose reduction is necessary. The nadir usually occurs 7 days after

treatment, although it can vary, especially for drugs like carboplatin

and lomustine. Chlorambucil and melphalan can cause irreversible,

delayed thrombocytopenia after long-term use, necessitating discon-

tinuation of the drug.

At the nadir appointment, it is important to run a CBC, gather

a thorough history, take vital signs (especially temperature, as identi-

fying fever is crucial in neutropenic patients), and conduct a com-

plete physical examination. The neutrophil count, not the total

white blood cell count, is the primary indicator of concern (Table

5.4). Antibiotics are recommended if the neutrophil count drops
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below 1000/mL, although a recent publication suggested that a cutoff

of 750/mL is safe and may reduce unnecessary antimicrobial use.67 If

the patient is afebrile and feeling well, they can often be managed as

an outpatient. However, if the neutrophil count is ,1500/mL and the

patient is febrile or showing signs of illness, hospitalization with sup-

portive care is required.

Febrile neutropenia is an oncologic emergency and requires

hospitalization.

Alopecia

Alopecia occurs as a result of damage to the rapidly dividing hair fol-

licles. Dog breeds with continuously growing coats, such as poodles,

Scottish terriers, and West Highland white terriers, are more likely to

experience this effect. Alopecia is rare in cats, but shaved areas (e.g.,

from limb catheters or AUS) may take longer to regrow, and cats

may lose their whiskers. Hair and whiskers typically regrow once

treatments are completed, but hair may sometimes grow back with a

different texture or color. Although pets are unaffected by this cos-

metic side effect, it is important to inform clients about potential

changes in whiskers and hair coat to avoid surprises.

GI Toxicity

Drugs used in veterinary oncology have varying risks of chemotherapy-

induced nausea and vomiting (CINV):

� Low risk: L-asparaginase, chlorambucil
� Moderate risk: vincristine, vinblastine, lomustine, cyclophospha-

mide, mitoxantrone, carboplatin, toceranib
� High risk: doxorubicin, rabacfosadine, cisplatin

CINV is classified as either acute (within 24 hours) or delayed

(1–5 days after chemotherapy). Acute CINV is primarily mediated

by serotonin (5-HT3) pathways, whereas delayed CINV is associated

with substance P neurokinin-1 (NK1) receptor pathways.

GI toxicity, including vomiting, diarrhea, decreased appetite,

and nausea, is usually self-limiting and lasts an average of 3 days.

These side effects are less common in cats than in dogs. Taking a

proactive approach to prevent these side effects is helpful, and appro-

priate medications can be used as needed to minimize and manage

them.

Importance of Managing and Preventing GI Side Effects

One of the most common reasons clients stop chemotherapy prema-

turely is because their pet has hyporexia or anorexia. This side effect

can be distressing for pet caregivers and can lead to unnecessary dis-

continuation of treatment. It is crucial to emphasize to clients that

appetite loss is often manageable with proper intervention and

addressing it early can help keep pets on their treatment plan.

Educate clients about the likelihood of appetite changes and

reassure them that this is a manageable side effect.

Encourage clients to report even mild changes in their pet’s eating

habits so that supportive measures can be implemented quickly. By

addressing appetite loss early, pets can remain on their cancer treat-

ment plan and their overall well-being during therapy can be sub-

stantially improved.

Prevention Strategies

Nausea is often a primary cause of appetite loss. Proactively using

maropitant or other antiemetic drugs after chemotherapy can help

reduce nausea and improve appetite. For acute CINV, pretreatment

with maropitant IV or subcutaneously or ondansetron may be useful

for high-risk drugs (e.g., doxorubicin, rabacfosadine). To prevent

delayed CINV, especially in dogs, administer oral maropitant for 4–5

days after chemotherapy. Cats typically require less preventive treat-

ment unless they have experienced prior GI issues. If breakthrough

CINV occurs, additional antiemetic therapy may be needed.

In addition, proactive use of appetite stimulants can be very

helpful. Appetite stimulants such as capromorelin or mirtazapine, par-

ticularly transdermal mirtazapine in cats, can be useful for stimulating

appetite and preventing anorexia. Administering these at the first sign

of decreased appetite can prevent prolonged periods of inappetence.

Both antinausea and appetite stimulant medications may be needed

concurrently in some patients. For pets with pre-existing inappetence,

additional medications may be prescribed at treatment to prevent

worsening of appetite loss during chemotherapy.

It is highly beneficial for chemotherapy patients to go home

with “just in case” medications if side effects occur after hours,

clients can start treatment promptly, preventing unnecessary discom-

fort or emergency visits. Provide a client information sheet that

explains how to manage side effects at home and details the proper

usage of these medications.

Management for diarrhea may include dietary modifications and

probiotics. Crofelemer-CA1 may be of benefit, and antibiotics such as

tylosin or metronidazole have anecdotally been useful. For more infor-

mation on antimicrobial stewardship and treatment of diarrhea, see the

2022 AAFP/AAHA Antimicrobial Stewardship Guidelines at aaha.org.

Encourage clients to provide small, frequent meals of palatable

foods to entice pets to eat. Offering a variety of textures (e.g., wet

food, homemade diets) can help stimulate interest in food. In addi-

tion, close monitoring of a pet’s appetite and body weight and

adjusting the treatment plan as needed can make a substantial differ-

ence. If appetite continues to be an issue, adjusting chemotherapy

doses, adding supportive care, or delaying chemotherapy can often

resolve the problem without completely stopping treatment.
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In-Hospital Versus Outpatient Treatment of GI Side Effects

With a proactive approach and early recognition, most cases of inap-

petence, CINV, and diarrhea can be managed at home. However, in

more severe cases where there is a concern for dehydration or oral

medications are ineffective, IV treatment may be necessary.

When a patient is brought to the hospital, the goal is to determine

whether outpatient or inpatient care is required, based on the physical

examination findings, clinical signs, and diagnostic workup. Consider

running a CBC, chemistry panel, and urinalysis or urine specific grav-

ity and possibly fecal floatation and/or bacterial cultures (blood and/or

urine). If abdominal pain is present, radiography or ultrasonography

may be necessary to rule out foreign bodies, obstruction, or intussus-

ception. For pets with GI neoplasia, distinguishing between chemother-

apy side effects and the disease can be challenging, and obtaining a

thorough history, including the timing of symptoms, is essential.

Outpatient treatment typically includes a period of nothing by

mouth, followed by a bland diet, IV or subcutaneous fluids, inject-

able antiemetics, appetite stimulants, and antidiarrheals as needed. It

is also important to temporarily discontinue any oral chemotherapy

or medications contributing to inappetence, with appropriate adjust-

ments made for future treatments.

Some patients may require hospitalization because of side

effects. In such cases, patients are typically hospitalized for 24–48

hours for supportive care, including IV fluids, injectable antiemetics,

and possibly antibiotics. It is important to reassure clients not to con-

sider euthanasia at this stage, as many patients show rapid improve-

ment with supportive care. Most can resume treatment with dose

reductions and additional prophylactic measures.

Other Toxicities

In addition to general side effects, certain chemotherapy drugs are

known to cause specific and unique toxicities. For example:

� Doxorubicin is contraindicated in dogs with impaired cardiac func-
tion or those that have reached a total cumulative dose of 180–240
mg/m2. It can also exacerbate renal disease in cats.

� Cyclophosphamide has the potential to cause sterile hemorrhagic
cystitis in dogs, and rarely in cats, leading to bladder irritation and
discomfort.

� Rabacfosadine can cause cumulative dermatopathy and, in rare
cases, life-threatening pulmonary fibrosis.

For more detailed information on chemotherapy drug–specific toxici-

ties, refer to Table 5.1, consult resources such as veterinary drug for-

mularies, or seek advice from a veterinary oncologist (see Section 6).

Therapeutic Modalities: Immunotherapy
Harnessing the immune system’s ability to fight cancer holds signifi-

cant promise for treating aggressive malignancies, particularly in pre-

venting or controlling metastatic disease. Since the introduction of

the Oncept canine melanoma vaccine in 2007, which was the first

USDA-licensed immunotherapeutic agent for dogs with stage II or

III oral melanoma, the field of veterinary immunotherapy has seen

notable advancements as well as challenges. Oncept marked a signifi-

cant step forward, but both progress and setbacks have occurred in

developing further immunotherapeutics. To date, options remain

limited, and some immunotherapies have been discontinued because

of safety concerns or lack of efficacy identified in larger studies.

One of the notable recent developments is gilvetmab, which tar-

gets the PD-1 pathway in dogs. It is the first conditionally licensed

caninized anti-PD-1 monoclonal antibody in veterinary medicine. It

is labeled for use in dogs with stage I, II, or III MCTs and stage II or

III melanoma. Gilvetmab results in immune checkpoint inhibition

by preventing the suppression of T cells and enabling them to recog-

nize and kill tumor cells. This therapeutic approach is designed to

boost the immune system’s response against cancer cells, essentially

“unmasking” the cancer cells to allow the dog’s immune system to

target and attack them. Currently, this immunotherapeutic agent is

only available through veterinary oncologists.

In addition to monoclonal antibodies like gilvetmab, ongoing

research is exploring other immunotherapeutic approaches, includ-

ing cancer vaccines, checkpoint inhibitors, and adoptive T-cell thera-

pies. These therapies aim to bolster the body’s immune response

against cancer cells and provide new treatment options, particularly

for cancers that are resistant to conventional therapies.

Combination therapy will be crucial in the success of immuno-

therapy. Just as in human oncology, the effectiveness of immuno-

therapy in veterinary medicine often hinges on its integration with

other treatment modalities, such as surgery, radiation therapy, and

chemotherapy. These combinations can significantly enhance out-

comes, offering new hope for patients with difficult-to-treat cancers.

As the field of veterinary immunotherapy continues to advance,

ongoing clinical trials and research are critical for determining the

most effective therapies and combinations.

Therapeutic Modalities: Radiation Therapy
Radiation therapy (RT) involves the targeted delivery of ionizing radi-

ation to damage and kill cancer cells. RT is a localized therapy (like

surgery) and is therefore intended to reduce the size or stop the

growth of a solitary or regionally isolated area of disease (i.e., primary

tumor and regional lymph nodes). It is generally not used to address

the risk or presence of systemic metastatic disease (except for pallia-

tion of specific metastatic lesions and half-body RT for lymphoma).

Owing to the equipment, shielding, and expertise requirements

of radiation therapy, its use is typically limited to veterinary

specialty facilities.
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Goals of Radiation Therapy
The classic paradigm of RT categorized radiation as either definitive

intent (aka curative intent) or palliative intent.

Definitive-intent RT involves dose-intense treatment courses

with the goal and expectation of providing prolonged tumor control

and survival. With these goals in mind, moderate, acute, and tempo-

rary toxicity is expected and considered tolerable. In contrast,

palliative-intent RT involves less dose-intense treatments intended

to minimize toxicity, as the primary goal is improvement or exten-

sion of quality of life, usually over the short to medium term (e.g.,

3–9 months) (Table 5.5).

Historically, definitive-intent RT has involved “finely

fractionated” courses of treatment where the total radiation dose is

divided into many (e.g., 10–20) total treatments at relatively low doses

per treatment and high cumulative radiation doses. In contrast,

palliative-intent RT was often delivered in more “coarsely fractionated”

courses of 1–5 treatments with a higher dose per treatment.

Despite this useful framework, current radiation practices have

blurred the distinctions between definitive intent and palliative intent

for several reasons:

� Although curative outcomes are common for localized tumors that
are treated with a combination of surgery (to remove all gross dis-
ease) and RT (to sterilize residual microscopic disease), many other
tumors treated primarily with definitive-intent radiation have high

rates of eventual recurrence. In addition, palliative-intent RT can be
intensified with the goal of providing more durable palliation or
local tumor control.

� Innovation in clinical practice and publication of various studies
have introduced treatment courses that fall between finely and
coarsely fractionated protocols that improve convenience, response
rates, or toxicity rates compared with previous protocols.

� Newer technologies (see Box) have collectively allowed for signifi-
cant reduction in volume and severity of radiation toxicity and the
introduction of definitive RT protocols delivered in short (coarsely
fractionated) treatment courses (Table 5.5). In certain clinical situa-
tions (e.g., brain tumors, nasal tumors), this has made it possible to
give much higher doses per treatment without an unacceptable
increase in toxicity to surrounding tissues (i.e., stereotactic RT
[SRT]). For example, 15 years ago, nearly all brain tumors were trea-
ted with 16–21 courses of radiation, but today, most brain tumors
treated at facilities with capable equipment receive 1–5 radiation
treatments with similar outcomes for response, survival, and toxic-
ity. In these cases, this has allowed prescription of high radiation
doses in short courses that are definitive intent rather than palliative
intent.68
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Normal Tissue Response and Radiation Side Effects
Normal tissue responses to radiation are generally limited to the tis-

sues near the target/tumor and are divided between acute effects and

late effects.

Acute effects are seen in tissues with rapidly dividing cells (skin,

mucosa, bone marrow) between 2 weeks and 2–3 months from the

start of a treatment course. Examples of acute effects include radiation

dermatitis (dry or moist desquamation), or mucositis. These effects

are expected (although severity varies) with definitive doses of radia-

tion and typically resolve over a few weeks with supportive care.

Accordingly, acute effects are not usually dose limiting but can impact

quality of life during and for a few weeks after the treatment period.

Late effects typically develop many months to years after radia-

tion. Mild late effects may be cosmetic such as leukotrichia (whiten-

ing of fur) or permanent alopecia. Other late effects can significantly

impact function (e.g., cataract). Severe late effects such as necrosis

(e.g., bone, brain), ulceration, and new cancers caused by radiation

are potentially irreversible and life threatening. Radiation is often

dose limited because of the desire to keep the incidence of severe late

effects below 5% of treated patients. Definitive radiation courses have

been traditionally delivered over many treatment fractions because

giving the same total dose over more treatments is preferentially

sparing of late-responding tissues like brain and bone compared

with cancer cells and acute-responding tissues.

Tumor-Specific Radiation Therapy Considerations
A complete listing of the tumors that are treatable with radiation and

their associated goals and outcomes is beyond the scope of these

guidelines. Table 5.6 summarizes typical clinical scenarios when

radiation is considered, with their associated treatment goals and

examples. Generally, most localized tumors can be targeted with

radiation. Response rates and durations vary by tumor type and

disease stage and grade. Tumors that can be cytoreduced to

microscopic disease before radiation have the highest rates of

long-term control.

Therapeutic Modalities: Surgery
Generally, if a primary tumor can be completely excised “en bloc”

with acceptable morbidity, surgery is the best treatment. The first

attempt at surgical excision always offers the best opportunity to

completely remove the tumor. For this reason, appropriately asses-

sing the patient before surgical excision of a mass is indicated (see

Tumor Diagnostics and Staging). Locally recurrent tumors are often

more difficult to remove than the initial tumor because more exten-

sive involvement of normal tissues in the region occurs and normal

tissue planes are distorted by scar tissue.

An en bloc excision is derived from French, meaning “as a whole.”

In surgical oncology it refers to the removal of a margin of healthy

tissue (e.g., normal skin, muscle) around the tumor in one piece,

having never cut into the tumor itself.

For tumors that are large, fixed, or located adjacent to critical normal

structures, preoperative CT or MRI may be helpful in planning the

surgical excision.
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The usual objective of surgery is to obtain wide surgical margins

in all directions surrounding the tumor; that is, to remove the tumor

with a grossly visible intact cuff of surrounding normal tissue. The

necessary margin often depends on the tumor type and, in some

cases, the tumor grade, as well as the type of tissues that are adjacent

to the tumor. For example, fascial planes generally provide a good

physical barrier to tumor growth, so excision of an intact fascial plane

below a tumor is an excellent way to optimize the chance of a com-

plete excision. Subcutaneous fat is poorly resistant to tumor growth

and should always be aggressively excised with the tumor mass.

A marginal excision refers to ‘‘shelling out’’ a tumor or

excising it just outside its pseudocapsule. Because the pseudocap-

sule often consists of compressed cancer cells, marginal excisions

risk leaving microscopic quantities of tumor cells in the patient

and are associated with higher rates of local recurrence than wide

excisions. As a rule, marginal excisions should be avoided when

possible unless postoperative RT is planned, or if the client’s only

goal is temporary palliative care for a local tumor causing con-

cerning symptoms, with no foreseeable plans of pursuing addi-

tional definitive therapies.
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Although most general surgery principles apply to oncologic

surgery, a few additional practices to implement in cancer surgeries

are listed in Table 5.7.

All excised tumors should be submitted for histopathologic exami-

nation and margin analysis. Because pathology laboratories typically

prepare representative samples from a given specimen, a report of com-

plete margins does not necessarily guarantee that an excision was

complete. A report of incomplete margins means the resection was his-

tologically incomplete in at least one location. Although overall recur-

rence rates are consistently greater for tumors with incomplete margins

than for tumors with complete margins, clients should be aware that

tumors with complete margins can recur locally and, conversely, many

tumors with incomplete margins do not recur. Following a report of

incomplete margins, options include close monitoring (if an appropriate

re-excision will be feasible should local recurrence develop), immediate

wide excision of the surgical scar, or postoperative RT.

Section 6: Consultations and Referrals
Top 3 Takeaways

1. Referring veterinarians who proactively reach out to the specialty
team before their first referral will be in the best position to

establish an evolving relationship between the referring veterinarian,
specialist, and client, sharing the goal of providing the best possible
care and service along an efficient timeline for patients and clients.

2. Collaboration between specialists and referring veterinarians to
develop postreferral plans will optimally aid each client and patient.

3. Veterinary telehealth is a versatile and powerful adjunctive tool that
improves access to specialty care through teleconsultations.

General practitioners often refer patients who have a diagnosis of

neoplasia to their local board-certified veterinary oncologist. Direct

and open communication, advice seeking, and eventual referral

ought to be a stress-free, collaborative, and fluid process between the

referring veterinarian and the oncologist, as well as a seamless,

tension-free process in the eyes of the client.69

Referrals occur when a referring veterinarian, who is the patient

care provider before and during the referral process, transfers a

patient’s care to a receiving veterinarian, who is then the one provid-

ing care from the moment the referral is complete until an appropri-

ate endpoint.69 Collaboration, communication, and shared goals are

essential for a working relationship among all individuals involved

in the referral process, which includes not only clinicians but also

veterinary technicians, referral coordinators, and client service repre-

sentatives. A working relationship between teams committed to the
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highest quality of care, education, and service enhances the client’s

experience and the patient’s outcome during a referral. Factors to

consider when referring are listed in Table 6.1.

The recommendations in Table 6.1 include direct and open

communication with the oncologist, which is vital to a successful

referral. Such communication must be welcomed at both ends of the

referral process. Telecommunication via the telephone or an online

referral portal are immediate, direct, and convenient methods to ini-

tiate a referral and clarify what all parties need and expect. For addi-

tional guidance on well-ordered referral processes, see the 2025

AAHA Referral Guidelines at aaha.org/referral.

Telehealth Consultations in Oncology Cases

Veterinary telehealth is the overarching term that defines remote

care using telecommunication technologies between two individuals

who are in two different geographical locales.70 Veterinary telehealth

is now a commonplace, versatile, and powerful adjunctive tool

to in-person brick and mortar practice that promotes contextual-

ized care while improving access to specialty care through

teleconsultations.71–73

For more information on telehealth for small animal practices,

see the AAHA/AVMA Telehealth Guidelines at aaha.org/telehealth.

Section 7: Supportive and
Symptomatic Care
Top 3 Takeaways

1. Thoroughly evaluate the patient—including evaluation for potential
comorbidities—when instituting symptomatic care to improve over-
all quality of life.

2. Pain and discomfort may arise from the cancer itself (e.g., pain
from osteosarcoma), from side effects of cancer treatment (e.g., RT
or chemotherapy), or secondary to another disease process.

3. Routinely assess oncology patients’ nutritional status, beginning
with diagnosis and continuing throughout treatment.

The primary objective of symptomatic therapy for oncology patients

is to maintain or improve quality of life by mitigating discomfort

and resolving or alleviating clinical signs. Supportive and symptom-

atic care are essential components of patient management and are

aimed at enhancing quality of life throughout treatment. Given that

clients often prioritize their pet’s quality of life, it is crucial to con-

sider the client’s goals, preferences, and limitations when developing

a care plan. Effective case management requires coordinated com-

munication between general practitioners and oncologists, as the

former frequently play a vital role in administering care. Compre-

hensive patient evaluation, including the identification of comorbid-

ities that may affect the treatment protocol, is imperative. Supportive

therapies are summarized below and in Table 7.1.

Common Side Effects of Chemotherapy
Dogs and cats generally tolerate chemotherapy well, but side effects

such as vomiting, nausea, anorexia, diarrhea, and bone marrow sup-

pression may occur. These side effects can lead to muscle wasting

and weight loss, which clients may perceive as a decline in quality

of life.

Supportive Medications
1. Nausea/Vomiting

See Table 7.1 for options to treat nausea and vomiting in patients.

2. Hyporexia Management

Hyporexia may occur secondary to the primary disease process, such

as GI lymphoma, or may be secondary to treatment such as chemo-

therapy. Along with options listed in Table 7.1, the appetite stimu-

lants capromorelin and mirtazapine can be given orally to manage
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hyporexia in feline and canine patients,74–77 and mirtazapine is avail-

able as a transdermal ointment for use in cats. If nausea is suspected

underlying the hyporexia, treat for nausea first.

3. Diarrhea Management

Therapeutic recommendations for managing diarrhea after chemo-

therapy have been updated. Because other acceptable treatment

options are effective, the current trend is a shift away from empirical

antibiotic use to treat acute diarrhea to support antibacterial steward-

ship and avoid the negative impacts of disrupting the normal GI

biome.78–80

Crofelemer-CA1 delayed-release tablets, which the FDA condi-

tionally approved for treatment of chemotherapy-induced diarrhea

(CID) in dogs, is one therapy to consider. And in one small study, a

highly potent probiotic reduced the incidence of CID in canine patients

receiving multiagent chemotherapy and may be considered as an addi-

tional supportive care option.81 Another option is smectite (medical

aluminosilicate clay), which in one study led to a faster resolution of

clinical signs when compared with metronidazole in dogs with CID.82

4. Pain Management

Recognizing and alleviating pain in oncology patients is essential for

maintaining quality of life. Pain may be caused by the cancer itself

(e.g., osteosarcoma pain), a treatment modality (e.g., RT or chemother-

apy), or a concurrent disease (e.g., osteoarthritis). To adequately con-

trol pain, use a multimodal approach. Refer to the 2022 AAHA Pain

Management Guidelines for Dogs and Cats for current recommenda-

tions on a multimodal approach to pre-empting and controlling pain.

The most effective pain management is usually achieved by

treatment of the underlying disease, so consider the cancer-specific

therapies discussed above. When these are not feasible or desired,

the second most effective option for the most consistent and durable

pain control for most malignant tumors is palliative-intent radiation

therapy. Based on studies in humans and animals, between 70 and

90% of patients with cancer-related pain will have significantly

reduced pain in response to palliative-intent radiation therapy.

Response durations vary widely, from a few months to more than a

year depending on the tumor type.

New pain management products are available and may comple-

ment standard pain therapy. Two monoclonal antibody therapies

that target nerve growth factor to manage chronic pain are available

for dogs (bedinvetmab)83 and cats (frunevetmab).84 Two drugs often

used postoperatively in feline patients are injectable buprenorphine,

which can control pain for 24 hours, or buprenorphine transdermal

solution, which can control pain for 4 days.85–87 Gabapentin or preg-

abalin have mixed effectiveness in adjunctive pain management in

dogs and cats and can also be considered in chemotherapy patients.88

IV bisphosphonates can help reduce bone pain.

5. Nutritional Support

Routinely assess the nutritional status of oncology patients at the

time the diagnosis is made and throughout treatment. Customize

diets based on the patient’s cancer diagnosis, any additional health

issues (e.g., pancreatitis, renal disease), and nutritional needs. Also

consider environmental factors, such as other household pets and

the client’s ability to adhere to feeding recommendations.

The primary dietary goal is to ensure that the food is highly pal-

atable and consumed. A complete and balanced diet, whether com-

mercial or homemade, is essential. A newly released therapeutic diet

(ONC Care) has high palatability and positively affects body weight

in tumor-bearing dogs.89 Consulting a veterinary nutritionist is

advisable, especially if a homemade diet is chosen, as creating a bal-

anced diet is challenging.90 Feeding raw diets to oncology patients is

not recommended because these patients are immunocompromised,

and feeding raw meat–based diets poses increased risks of Salmonella

and Escherichia coli infections for patients and for caregivers who

may touch saliva or fur or clean up after meals.91–93

If anorexia persists despite medical management, discuss feeding

tube (e.g., esophagostomy, nasoesophageal, and percutaneous endoscopic

gastrostomy) placement with the client. This can be particularly crucial

early in the disease or postoperatively to aid recovery while awaiting

therapeutic responses. Consideration of the overall goals, quality of life,

and prognosis is essential for feeding tube placement in hospice cases.

Section 8: Technician and Team
Optimization
Top 3 Takeaways

1. Technician training and education are essential to providing opti-
mal patient care while utilizing technicians to their full extent.

2. Effective client communication, education, and support can often be
provided by technicians and benefits the health care team and client.

3. Delegating more clinical responsibilities to veterinary technicians
enables veterinarians to focus on diagnosing, prognosing, prescribing,
and surgery and increases practice efficiency. Providing and encourag-
ing specific training in cancer patient care optimizes team utilization.

Technician and Team Optimization
Credentialed veterinary technicians are often underutilized in prac-

tice, leading to inefficiencies and poor job satisfaction. Recognizing

what veterinary technicians can legally do, while also mentoring

them to augment their training and education, will lead to better

team utilization. Refer to the 2023 AAHA Technician Utilization

Guidelines at aaha.org/technician-utilization for more information

and resources.
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A good patient history for an oncology patient includes gathering

information regarding all current medications and supplements,

the patient’s diet, and the patient’s status since the last treatment.

Credentialed Technicians’ Key Duties During
Oncology Appointments
� Obtain a detailed patient history relevant to the reason for the visit

and the patient’s vital signs.
� Collect most diagnostic samples required for an oncologic visit

including blood, urine, and fine-needle aspirates of masses or lymph
nodes.

� Assist with cytologic evaluation, manual differentials for hematol-
ogy, initial screening of laboratory work, and sample preparation
(e.g., cytology, histopathology, flow cytometry).

� Perform patient body mapping and obtain mass measurements.
� Double-check chemotherapy calculations, prepare and administer

chemotherapeutics, and monitor patients throughout the
infusion.

Consider scheduling technician appointments for laboratory

visits. These visits often entail phlebotomy and vital signs check

but commonly do not require direct veterinarian oversight unless

concerns are noted by the veterinary technician or client.

Credentialed Technicians’ Key Duties During and
After Patient Discharge
� Discharge patients and discuss routine test results, potential side

effects of treatment, supportive care and medications, chemotherapy
exposure risks, and follow-up plan.

� Provide a phone call follow-up after treatments or procedures at an
appropriate time interval (e.g., after chemotherapy: 3–5 days, after
procedure: 1–2 days).

� Play a key role in quality-of-life conversations and end-of-life
discussions.

� Assist in internal recordkeeping, making external referrals, and
obtaining and evaluating records in practices that accept referrals.

� Alert the attending veterinarian to evaluate the CBC immediately if
cytopenias are present or the patient has a fever.

Whenever feasible, consider having technician consistency with cancer

patients. This helps build a trusting relationship between the techni-

cian and client.

Technician Training
Although a credentialed veterinary technician is highly skilled and

educated, specific training related to oncologic patients and care will

be essential. Technicians should have access to training or pursue

continuing education on chemotherapy administration, HD safety,

oncology diagnostics, supportive care for the chemotherapy patient,

palliative care, and disease-specific courses.

For clinics with a high oncology caseload, credentialed techni-

cians may also pursue a specialty certification in oncology, surgery,

anesthesia, and/or emergency and critical care to further enhance

their knowledge base and capabilities. See navta.net/veterinary-

technician-specialties/ for more information.

Awareness of state regulations is the responsibility of the credentialed

technician and the management team, and all actions taken must

fall within the scope of the technician’s license. The entire

veterinary team should become familiar with the scope of practice

for credentialed technicians in their state.

Section 9: Post-Treatment Monitoring and
Follow-Up Care
Top 3 Takeaways
1. Regular monitoring of oncology patients is important and rechecks

should be scheduled based on tumor behavior/grade, stage, and
treatment protocol.

2. Monitoring for and addressing recurrent disease, late side effects
from treatment, or concurrent conditions is imperative to assess
and maintain patients’ quality of life.

3. Sustain client communication throughout the treatment time frame
and long term to enhance patients’ and clients’ quality of life.

Assessing Response
What constitutes a patient’s response to therapy can be difficult to gener-

alize because each cancer process is unique. Response to therapy must

be viewed in the context of the original therapy, whether it be cure or

palliation. Assessing response in oncology patients is categorized as:94

� Complete response (CR): regression of all evidence of disease with
normal-sized lymph nodes.

� Partial response (PR): greater than a 30% reduction in the sum of
longest diameters of target lesions (up to five specific lesions mea-
sured at the start of treatment and tracked throughout therapy),
with no new lesions appearing.

� Progressive disease (PD): increase of at least 20% in the sum of the
longest diameters of target lesions or the appearance of new lesions.

� Stable disease (SD): neither sufficient shrinkage to qualify as PR nor
sufficient increase to qualify as PD.
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For patients with PD, restaging is appropriate to look for systemic

changes/metastasis before initiating another treatment modality (see

Section 5, Therapeutic Interventions).

Post-RT Monitoring
Many patients, especially those treated with definitive intent, have a

fair-to-excellent prognosis following initial RT. Acute effects of RT

often resolve with minimal intervention. Late side effects can develop

more than a year after therapy and are more common in patients

receiving higher doses but typically occur in less than 5% of patients.

Although rare, they can be permanent. Supportive care is often

sufficient and includes pain management (opioids or NSAIDs), pen-

toxifylline, and vitamin E. Side effects are rarely life threatening, so

euthanasia is seldom the best option (see Section 5, Therapeutic

Modalities: Radiation Therapy for a description of acute and late side

effects).

Patients must have periodic post-therapy examinations to assess

for recurrence, metastasis, new tumor development, or complications

of initial therapy.

Upon completion of initial therapy, patients are often restaged

to determine the extent of disease. Patients should be monitored for

resolution, improvement, progression, or recurrence of their initial

presenting signs and for new signs potentially associated with recur-

rence, metastasis, new tumor development, or complications of ini-

tial therapy (see Box). The frequency of such evaluations should be

based on the patient’s condition, diagnosis, time since therapy, and

client preferences and limitations. It is common for pets to be evalu-

ated every 2–4 weeks for 2–3 months after they complete radiation

therapy (usually by the treating oncologist), then every 2–3 months

for the first year after treatment, followed by every 3–6 months dur-

ing the second year. In many cases, this long-term follow-up may

include evaluations by the primary care veterinarian.

Continuous Therapy
Continuous therapy is used either after an intense induction period or

as the primary intervention. Additional chemotherapy, metronomic

chemotherapy, or TKIs and cyclooxygenase-2 inhibitors have been

used as ongoing therapy in such cases. During this time, continued

diagnostic monitoring is tailored to the patient’s therapeutic plan.

Monitoring for Recurrent or Metastatic Disease
PD can occur at any time during the therapeutic or remission stages.

All patients must have a follow-up after receiving any cancer diagnosis

regardless of their status. This allows the practitioner to monitor for

recurrent or progressive disease. Follow-up is tailored to the patient

and their tumor type. Keep in mind that abnormalities found during

this period are not always related to the primary condition. Side

effects secondary to treatment may arise or new problems often occur.

It is important to be vigilant and distinguish the cause of clinical signs

because it is common for clients to attribute changes in their pet to

their cancer diagnosis, even when other etiologies are more likely.

As a general guideline, reassessments are recommended every

4–6 months for patients with low-grade tumors and every 1–3

months for those with high-grade tumors. Although not required at

all visits, reassessment may include a physical examination, mini-

mum database (CBC, serum chemistry, urinalysis, blood pressure),

and radiographs. If disease recurs, it may indicate a guarded progno-

sis and return to normalcy may not be possible, so assessing these

patients’ quality of life is critical. Goals of therapy in such cases are

often dynamic and affected by the extent of disease, expectations for

the patient’s quality of life, and client wishes.

Continuing Care
Veterinarians and clients often question whether cancer patients

should continue to receive vaccines. The published veterinary litera-

ture does not support a consensus on this topic and opinions vary

with the cancer type, so consult with an oncologist for their recom-

mendations regarding specific patients.

Supportive care for cancer patients does not stop after the

intense induction period of therapy. The postdiagnosis and post-

therapy time frames are crucial for communication between the client
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and the veterinary team. It is important to reinforce the client-clinic

relationship, so patients receive ideal care. Follow-up care includes

open communication, long-term pain management, recognizing and

treating secondary conditions, and improving quality of life for as

long as possible (See also Section 7, Supportive and Symptomatic

Care).

Summary
Cancer is all too common in adult animals and is especially prevalent

in senior pets. Diagnosing, staging, and treating cancer in dogs and

cats and establishing a collaborative local or virtual relationship with

veterinary oncologists for patient referrals and consultations are essen-

tial offerings in most full-service veterinary practices. Identifying the

tumor type and stage are vital when selecting treatment and support-

ing clients as they weigh their options. Chemotherapy, surgery, immu-

notherapy, adjunctive treatments, and RT may be used alone or in

combination depending on patient needs and client preferences. Ther-

apeutic response must be assessed in the context of whether the origi-

nal therapy was intended as cure or palliation. Managing quality of

life in veterinary patients is especially meaningful for everyone

involved and includes anticipating and preventing or minimizing dis-

comfort and cancer treatment side effects, providing regular patient

follow-up assessments, and maintaining transparent, relationship-

focused communication with clients.
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