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Abstract

The toxicity criteria of the veterinary radiation therapy oncology group (VRTOG) ver-

sion 2 guidelines are a substantial update to reflect significant advances in radiation

oncology over the last three decades. Radiation therapy techniques provide precise

and spatially accurate radiation delivery, which facilitates treating tumors in more

anatomic locations and incorporating hypofractionated protocols. The purpose of this

update is to aid radiation oncology teams in capturing and grading clinically relevant

data that impacts thedecision-makingprocess in everydaypractice and theassessment

of clinical trials involving radiation therapy. A dedicated committee initially updated

the criteria to include more anatomical sites and grades to characterize a broad

spectrum of possible radiation-induced acute and late tissue changes. Through the

revision process, which solicited and incorporated feedback from all radiation oncol-

ogists within the American College of Veterinary Radiology (ACVR) and specialists

outside the ACVR, the authors endeavored to create a grading structure reflective

of clinical decision-making in daily radiation oncology. The updated VRTOG v2 tox-

icity criteria guideline complements the updated Veterinary Cooperative Oncology

Group-Common Terminology Criteria for Adverse Events (VCOG-CTCAE v2) guide-

lines. Because radiation oncology continues to progress rapidly, the VRTOG toxicity

criteria should be regularly updated as adverse event data that will be collected

following this update further informs the practice of radiation oncology.
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1 INTRODUCTION

The original veterinary radiation therapy oncology group (VRTOG)

radiation toxicity criteria were first published in 2002.1 Advances in

radiation therapy techniques provide precise and spatially accurate
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treatment to allow for the treatment of tumors in more anatomic loca-

tions. It is necessary toupdate theVRTOGtoxicity criteria to reflect the

potential adverse events that could arise during and following treat-

ment. TheAmericanCollege of Veterinary Radiology (ACVR) Radiation

Oncology discipline has consequently updated toxicity guidelines in

this VRTOG v 2.0 Radiation Morbidity Scoring Scheme (Tables 1

and 2). The radiation oncology group taskedwith this update consulted

with additional co-authors to expand and refine the adverse event

categories. This update serves to complement the recently updated

Veterinary Cooperative Oncology Group-Common Terminology Cri-

teria for Adverse Events (VCOG-CTCAE v2).2 The rationale for this

updated version is to improve the identification and reporting of radi-

ation adverse events and to apply more clinical significance to the

descriptions of grade since clinical decisions may be based on the

assignment of grade. As such, this is designed for daily application. Not

all pathologic abnormalities may be captured in this grading scheme

and any adverse events falling outside the categories here should be

reported separately.Wesupport routineupdates to the toxicity criteria

as the discipline of veterinary radiation oncology continues to evolve.

The grading scheme is based on generalized criteria applied to each

organ or tissue system intended to aid in easy clinical applicability.

Grade 1 Incidental finding on physical examination, laboratory

test, imaging, or histopathology

Grade 2 Intermittent clinical signs withminimal impact on daily

activities

Grade 3 Medically significant changes that moderately impact

daily activities

Grade 4 Changes that markedly impact quality of life, lead to

marked clinical signs, or require hospitalization or

surgical intervention

Grade 5 Toxicity resulting in death or euthanasia

1.1 Definitions

A semicolon indicates “or” within the description of the grade.

Subclinical indicates that clinical signs are not present despite an

abnormal finding.

Incidental indicates a finding of minor consequence to the patient.

Acute radiation effects occur during or within 3 months of comple-

tion of radiation therapy.

Late radiation effects are complications that arise or persist more

than 3 months after the completion of radiation therapy. Clinicians

and investigators may continue to use the term consequential late tox-

icity to represent poorly healed or non-healed severe acute effects

that persist after 3 months, as this falls within the late adverse event

category.

1.2 Adverse event attribution

In many instances, there may be several potential causes for adverse

events, including the use of anesthesia, concurrent systemic ther-

apy (e.g., concurrent chemotherapy, targeted therapy, medications),

pre-existing conditions, and other interventions or life events (e.g.,

accidents). Therefore, each adverse event should be assigned an attri-

bution, either to radiation therapy or to another event. The attribution

is adapted from the CTCAE for human use.3

1.3 Attribution standards are divided into five
categories

Attribution categories have been selected to correspond to attribution

standards outlined in VCOG-CTCAE v2 to improve consistency across

veterinary oncology disciplines.2

Unrelated The toxicity is clearly not related to radiation therapy

Unlikely The toxicity is doubtfully related to radiation therapy

Possible The toxicitymay be related to radiation therapy

Probable The toxicity is likely related to radiation therapy

Definite The toxicity is clearly related to radiation therapy

1.4 Further comments

If the animal presents with descriptors matching several grades, the

highest grade should be assigned to the adverse event category for

reporting.

Please note that, contrary to VCOG-CTCAE v2, a comma between

clinical signs or toxicities within a grade does not always imply “and”

and may mean “or”. There are no categories that require that all

items separated by a comma are necessary to establish that grade

level.

For any toxicity related to the hematology, endocrinology, or hepatic

system, the VCOG-CTCAE v2 should be used.2

Pets may present with co-morbidities or develop co-morbidities or

clinical signs secondary to underlying tumors during and/or follow-

ing radiation treatments. It may be difficult to distinguish radiation

adverse events from clinical signs associated with the underlying

tumor or co-morbidities. It is important to evaluate pets in light of their

co-morbidities and apply attribution where possible so that future

adverse event criteria may build upon potential distinguishing

features.

2 DISCUSSION

The updated descriptive grading scheme presented here represents

a substantial change from the previously published version1 to reflect

the marked advances in veterinary radiation oncology over the

past several decades. The purpose of these guidelines for adverse

event reporting is to aid clinicians and radiation oncology teams

in capturing clinically relevant data in a standardized format that

may be used to shape decision-making in everyday practice and to

inform therapeutic trial design and assessment. During the revision

process, we sought to ensure the grading scheme adequately reflected
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Consensus Statements of the American College of Veteri-

nary Radiology (ACVR) and European College of Veterinary

Diagnostic Imaging (ECVDI) establish position statements

and other communications related to the practice of diag-

nostic imaging and radiation oncology. Best practices for

medical physics, DICOM standards, and related equipment

guidelines may also be communicated in the form of con-

sensus statements. Consensus statement topics provide vet-

erinarians with imaging guidelines, appropriate use criteria,

selection, acquisition, anddocumentation of diagnostic imag-

ing studies, interventional imaging procedures, and radiation

therapy for veterinary patients. The ACVR supports collab-

oration with other veterinary specialties for the formation

of consensus statements to improve overall delivery of care

for veterinary patients. Evidence-basedmedicine is the foun-

dation of Consensus Statements and Communications. If the

evidence is conflicting or lacking beyond the scope of current

information available in the veterinary literature, the ACVR

recommendations are based upon the experience and best

judgment from leaders in the field. Consensus Statement

Communications are intended as a guideline toward estab-

lishing standard of care with respect to the use of imaging

modalities and the practice of radiation oncology. Consen-

sus statements are not intended as a substitute for clinical

judgment.

the need for clinical intervention. Because there are few standards

for clinical practice, the committee acknowledges the difficulty in

creating a grading scheme that is strictly prescriptive. However, we

anticipate that this updated scoring rubric will allow for more con-

sistent reporting between published studies. Clinical judgment is still

required to apply the grading scheme and attribution. We recognize

that the use of concurrent medications or morbidities may affect

the grade and attribution of toxicity. Due to the lack of consensus

on prophylactic and reactive medications, inclusion of medications

in grading is impossible to standardize. Adverse events in the same

population of petsmay be scored differently by various individuals and

in these cases or the case that a clinician is unsure which grade is more

appropriate, the committee advises choosing the higher grade for

reporting purposes. The decision to include euthanasia secondary to

radiation-induced toxicity as a grade 5 adverse event was not without

controversy. Decisions to euthanize may be based on a variety of

factors, from client and clinician perception to financial constraints

to concurrent disease. Euthanasia is indeed a poor endpoint for

outcomes in veterinary oncology and may not be related to adverse

events that arise secondary to radiation therapy. However, current

literature routinely reports the number of pets euthanized due to

tumor and nontumor-related causes. The inclusion of attribution

allows for grade 5 adverse events to be captured but attributed

to potential causes other than radiation therapy. We hope that by

routinely incorporating this adverse event guideline into daily practice

that radiation oncologists will identify its strengths, weaknesses, and

potential omitted categories that can be incorporated into future

versions.
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