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Aletter to the editor published in the Journal of the
American Veterinary Medical Association in October

1991 first raised the issue of a potential association
between vaccination of cats for rabies and development
of sarcomas.1 At about this same time, the vaccine
industry had shifted from production of modified-live
virus vaccines for rabies prophylaxis to killed-virus vac-
cines. This change had been encouraged by the USDA-
Animal Plant Health Inspection Service (APHIS) pri-
marily because of concerns about vaccine-induced dis-
ease with the use of modified-live rabies virus vaccines.
Most killed-virus vaccines contain adjuvants to
enhance the immune response, and injection of some
killed-virus vaccines has been shown to result in
inflammatory granulomas in cats.2 Some of these
inflammatory granulomas to progress to sarcomas.3

Additional reports, including individual case
reports and retrospective epidemiological studies, that
supported concerns voiced in the initial letter quickly
followed.4-20,a The weight of these cumulative reports
resulted in alarm and controversy in the veterinary
medical profession, which continues today. As the evi-
dence for a causal relationship between vaccination for
rabies and development of sarcomas grew, it became
apparent that a causal relationship between vaccina-
tion for FeLV and development of sarcomas also exist-
ed.4,7,14 In addition, there appeared to be much smaller,
but nonetheless real, associations between develop-
ment of sarcomas and vaccination for other infectious
diseases in cats and between development of sarcomas
and injection of nonvaccine products.4,16,21

In response to concerns about this emerging
health issue of cats, the American Veterinary Medical

Association (AVMA), American Animal Hospital
Association (AAHA), American Association of Feline
Practitioners (AAFP), and Veterinary Cancer Society
(VCS) jointly formed the Vaccine-Associated Feline
Sarcoma Task Force (VAFSTF) in November 1996.
The mission of the VAFSTF was to plan and execute a
coordinated response of research and education to
what had become a substantial problem for cats, cat
owners, and the veterinary medical profession. The
task force was authorized by the sponsoring organiza-
tions to address the problem during a 3-year period.
Because most sarcomas that developed at injection
sites were associated with injection of vaccines, the
VAFSTF focused on the issue of sarcoma formation
associated with vaccination in cats.

The VAFSTF has brought substantial financial and
scientific resources to bear on this problem. The task
force has provided educational information to veterinar-
ians and the public and funded research to understand
the fundamental nature of postvaccinal sarcoma devel-
opment and how best to treat affected cats. By providing
accurate scientific information and funding research, the
VAFSTF has kept this problem before the veterinary
medical profession and the producers of vaccines and
other products meant for parenteral use in cats. The
VAFSTF has responded to media and public inquiries,
has demonstrated that the profession is addressing the
issue, and, thereby, has helped defuse potential adverse
publicity. In addition, the VAFSTF, along with other vet-
erinary organizations, has recommended standardized
sites for vaccination of cats in the United States and has
offered guidelines for the management of injection site
masses and sarcomas. The purposes of the present white

paper are to present a summary of the
current understanding of vaccine-associ-
ated feline sarcomas (VAFS) and to
describe the activities of the VAFSTF
since its inception.

Definition of the Problem
Vaccination against serious infec-

tious diseases is a necessary component
of delivering state-of-the-art health care
to cats. The diseases that can be pre-
vented by vaccination can be devastat-
ing and life threatening. In addition,
vaccination against rabies is an impor-
tant part of the public health responsi-
bilities of practicing veterinarians and is
required by law in many states. 

For most vaccines used in cats,
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annual booster vaccination has been the standard of
practice. However, for most vaccines other than rabies
vaccine, studies of the duration of immunity (DOI)
induced by vaccination are not required for licensing by
the USDA-APHIS, the federal entity responsible for
licensing of vaccines. Unless a DOI study had been done
that proved efficacy beyond 1 year, the USDA-APHIS
required that the vaccine label contain a recommenda-
tion for annual revaccination. The Council on Biologic
and Therapeutic Agents (COBTA) of the AVMA and
most colleges and schools of veterinary medicine adopt-
ed these label recommendations as part of their vaccina-
tion guidelines. In the case of rabies vaccines, even when
vaccine manufacturers marketed vaccines shown to
induce immunity for 3 years, local and state require-
ments would often mandate annual revaccination. The
USDA-APHIS now requires manufacturers of vaccines
containing novel antigens (antigens not contained in
previously licensed products) to provide data to support
the DOI claim stated on the product label.

Recently, the profession has begun to question
some previously held beliefs regarding vaccination
practices and the DOI induced by vaccination. Stud-
ies22,23 of a single commercially available inactivated,
adjuvanted, feline panleukopenia, herpesvirus, and
calicivirus combination vaccine found evidence that
vaccinated cats were completely protected from chal-
lenge exposure to virulent panleukopenia virus and
partially protected from exposure to herpesvirus and
calicivirus for substantially longer than 1 year. The
authors concluded that DOI following administration
of this product was in excess of 7 years and that persis-
tence of antibody titers against all 3 viruses for more
than 3 years supports recommendations that cats may
be revaccinated against these viruses at 3-year intervals. 

It is estimated that 22 million cats were vaccinated
during 1991.5 However, because many cats received
multiple vaccines, the number of vaccines adminis-
tered to cats that year was much higher than 22 mil-
lion. In addition, there has been a proliferation of new
vaccines for cats in the marketplace since the late
1980s, including vaccines for FeLV, feline infectious
peritonitis virus, Bordetella bronchiseptica, Giardia spp,
and dermatophytes. The need to prevent infectious dis-
eases should now be balanced against the risk of VAFS
and other adverse advents. Vaccination should be
viewed as a medical, rather than a routine, procedure.
However, the profession lacks sufficient data to accu-
rately assess the relative risk of administering a partic-
ular vaccine or antigen to an individual cat.

Incidence of VAFS—The true incidence of vac-
cine-associated sarcomas in cats is unknown. Sarcomas
develop at vaccination sites at rates ranging from 1
case/10,000 cats to 10 cases/10,000 cats and develop
primarily after administration of rabies virus and FeLV
vaccines.3,4,16 These estimates are based on retrospective
epidemiologic studies and surveys of biopsy specimens
submitted to diagnostic laboratories and, in conjunc-
tion with current estimates of the US cat population
and the number of annual visits to veterinarians, sug-
gest that between 2,200 and 22,000 cats will develop
vaccine-associated sarcomas each year.

In a retrospective study4 of 345 cats with vaccine-
associated sarcomas, the risk that a cat would develop
a sarcoma after administration of a single vaccine in the
cervical-interscapular region (a site not recommended
by the VAFSTF or AAFP guidelines) was 50% higher
than the risk that a cat not receiving any vaccines at
this site would. In the same study, the risk for a cat
given 2 vaccines at the same site was approximately
127% higher, and the risk for a cat given 3 or 4 vac-
cines was 175% higher than the risk for a cat not
receiving vaccines at that site. Time to tumor develop-
ment in cats following vaccination was as short as 3
months and as long as 3 years or longer.4

Pathologic abnormalities—Vaccine-associated sar-
comas in cats are most often fibrosarcomas, but many
other types of sarcomas have also been reported.6,12,14

These sarcomas in cats are usually characterized by
marked nuclear and cellular pleomorphism, high mitot-
ic activity, and large central zones of necrosis, features
consistent with an aggressive biological behavior. Often
a peripheral inflammatory infiltrate consisting of lym-
phocytes and macrophages is seen. Macrophages in
these sarcomas often contain a bluish-gray foreign
material identified by electron probe x-ray microanaly-
sis to be aluminum and oxygen. Aluminum hydroxide
is 1 of several adjuvants used in currently available
feline vaccines. Similar inflammatory responses and for-
eign material have been described for inflammatory
vaccination-site reactions in cats, dogs, and humans.3,24

Vaccine-associated sarcomas consist of cells that
are morphologically and immunohistochemically com-
patible with fibroblasts and myofibroblasts. The precise
pathogenesis of vaccine-associated sarcomas is
unknown but may involve stimulation of these cells by
highly immunogenic and persistent adjuvants or other
vaccine components resulting in inflammation that
alone or in association with unidentified carcinogens
or oncogenes leads to neoplastic transformation and
tumor development. Transition zones from inflamma-
tory granuloma to sarcoma have been identified and
strongly suggest that the inflammatory response to vac-
cination is antecedent to sarcoma development in
cats.25 Inflammation is known to precede development
of other types of cancers in cats and other species.26

A study published in 199627 reported that FeLV
and feline immunodeficiency virus did not appear to
play any role in the pathogenesis of vaccine-associated
sarcomas. 

Treatment—Vaccine-associated feline sarcomas
are highly invasive and, often, rapidly growing neo-
plasms that require aggressive treatment, which may
include a combination of surgery, radiation therapy,
and chemotherapy.28,29,b,c Metastases may develop, and
the metastatic rate increases with survival time.
Because vaccine-associated sarcomas often mimic
benign postvaccinal injection site granulomas, differ-
entiating these lesions is critical.

Current task force guidelines recommend that
masses at vaccine sites that are still evident ≥ 3 months
after vaccination, are > 2 cm in diameter, or are grow-
ing in size 4 weeks after vaccine administration be
treated aggressively (Appendix 1).
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Task force-funded studies have shown the value of
computed tomography and magnetic resonance imag-
ing in determining the extent of these tumors before
surgery or radiation therapy. These types of diagnostic
imaging studies have improved the effectiveness of
treatments and the overall outcome. The control rate is
higher for lesions located on limbs, presumably because
wide surgical margins can be obtained with limb ampu-
tation. The best treatment results are associated with
aggressive resection at the first surgery; there appears to
be minimal opportunity for tumor control if the patient
has undergone previous surgeries for the tumor.28

Radiation therapy when combined with surgery
increases tumor control. Radiation therapy has been
shown to be beneficial if given before or after definitive
surgery. Despite the combination of aggressive surgery
and radiation therapy, however, treatment will fail in
many patients.29,b,c Vaccine-associated feline sarcomas
are somewhat sensitive to a variety of chemotherapeu-
tic agents such as doxorubicin, carboplatin, mitox-
antrone, and cyclophosphamide. However, the addi-
tion of chemotherapy to radiation therapy and surgery
has only modestly prolonged disease-free intervals.
The unfortunate truth is that there are no good treat-
ment options for cats with these tumors, further
emphasizing the importance of tumor prevention. 

Summary of the problem—The essence of the
problem is that cats need to be vaccinated for several
important diseases. In the case of rabies, vaccination of
cats is also important to controlling the disease in
humans and is required by law in most states. Intra-
muscular or subcutaneous injection of some vaccines
may result in inflammatory granulomas in some cats,
and some of these inflammatory reactions progress to
sarcomas. Once a sarcoma is established in a cat, there
are no good treatment options, and the prognosis is
poor.

The Vaccine-Associated Feline Sarcoma
Task Force 

After the initial recognition of the association
between vaccination and sarcoma development, sever-
al groups, including the AAFP, the Academy of Feline
Medicine, and the California Veterinary Medical Asso-
ciation, developed preliminary recommendations for
vaccination of cats. However, the breadth and com-
plexity of the issue needed a unified response by the
profession that would bring the combined financial,
communication, and human resources of major nation-
al veterinary medical organizations to bear on this
health threat to cats.

The first meeting of the VAFSTF was held Nov 11,
1996. A combined effort of the AVMA, AAHA, AAFP,
and VCS, the task force has representatives from each
of the sponsoring organizations and from the USDA-
APHIS and the Animal Health Institute. The 10-mem-
ber task force was assembled to address the issue of
development of sarcomas at injection sites of common-
ly used vaccines in cats. 

The objectives of the VAFSTF have been to define
the scope and incidence of the problem, determine
causal and prognostic factors relating to this disorder,

evaluate treatment options, and educate and inform
veterinarians and the public. The task force established
4 subgroups. Three of these were developed to assist in
meeting research objectives in the general areas of epi-
demiology and pathology, molecular biology and etiol-
ogy, and treatment. A fourth was established to devel-
op and disseminate educational information to veteri-
narians and the public. 

Raising funds to support the research and educa-
tional missions of the VAFSTF was an early priority,
with initial efforts funded largely by the sponsoring
veterinary organizations themselves. To date, $708,378
in contributions has been raised in support of the VAF-
STF goals, and $549,863 has been distributed to sup-
port 16 research studies.

Research—The initial mandate for the 3 research
subgroups was to identify research priorities in each
area. The task force established criteria for the award-
ing of research funds and developed and distributed
requests for proposals for the years 1997–1998,
1998–1999, 1999–2000, and 2000–2001. Research
funds were awarded on the basis of criteria proposed
by the subgroups and approved by the task force. Sub-
mitted proposals were independently reviewed by
committees consisting of members representing the
AAHA Scientific Review Committee, the AVMA Coun-
cil on Research, researchers and clinicians in academia,
and scientists in research and development in industry. 

The objective of the Epidemiology and Pathology
subgroup was to promote multicenter prospective and
retrospective studies to determine the incidence and
prevalence of vaccine-associated sarcomas and identify
the vaccines involved. The objectives of the Molecular
Biology and Etiology subgroup were to explore prognos-
tic and predictive factors, identify causative components
of implicated vaccines, and identify markers of suscepti-
bility in affected cats. The objective of the Treatment
subgroup was to explore treatment protocols and inves-
tigate the efficacy of various therapeutic regimens.

Education and communication—The objective of
the Education and Communication subgroup was to
develop and disseminate information to the veterinary
profession as soon as it became available from the
other subgroups. The chair of the Education and Com-
munication subgroup was designated as the official
spokesperson for the VAFSTF, with responsibility for
all public communication. The VAFSTF recognized
that the immediate need of the profession and cat-own-
ing public was reliable information. In 1996, little was
known about this problem except that there was an
apparent causal relationship between vaccination and
tumor development. The initial action of the VAFSTF
was to summarize and distribute information regarding
vaccine-associated sarcomas as they were then under-
stood. This included development of a recommended
protocol for vaccine administration and a client infor-
mation brochure (Vaccines and Sarcomas: A Concern for
Cat Owners) to assist veterinarians in addressing client
concerns about vaccine-associated sarcomas (Appen-
dix 2). In 1999, the VAFSTF developed a protocol for
diagnosis and treatment of VAFS (Appendix 1) that
was distributed by vaccine manufacturers. 
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Copies of the client brochure are available by con-
tacting the AAHA, AVMA, or Cornell Feline Health
Center. All of the task force guidelines and updates of
task force activities, along with a complete list of ref-
erences relating to vaccine-associated sarcomas in
cats, are available at the VAFSTF Web site at
www.avma.org/vafstf.

Key events—On Jul 25, 1998, a symposium on
vaccine-associated sarcomas in cats was held during
the 135th Annual Convention of the AVMA in Balti-
more. The symposium was cosponsored by the 
VAFSTF and the Arm & Hammer Division of Church
& Dwight Co, Inc. Symposium topics included a his-
torical review of the problem; risk factors, pathogene-
sis, etiology, and treatment of the disease; formation of
the task force and its funding of studies; and education
and communication with the public and veterinarians
regarding the disease. Another symposium is planned
for the AVMA Annual Convention in 2001.

On Feb 4–7, 1999, a special midyear meeting of
the Veterinary Cancer Society in Bodega Bay, Califor-
nia, was devoted to the topic of vaccine-associated sar-
comas in cats. Topics included results of various treat-
ment protocols and interim reports from investigators
funded by the VAFSTF and other sources.

The future of the task force—The original intent
of the veterinary organizations that established the
VAFSTF was that the task force would coordinate and
promote awareness, education, and research relating to
vaccine-associated sarcomas in cats for 3 years. It was
expected that after 3 years the issue would have
enough momentum of its own to continue on to reso-
lution without the direct involvement of the task force.
However, the veterinary organizations that established
the task force have requested that the VAFSTF contin-
ue to fund research on the epidemiology and patholo-
gy, molecular biology and etiology, and treatment of
VAFS and continue to interpret and disseminate infor-
mation from research already funded. In addition to
studies funded during 2000, final reports from several
earlier studies are not yet available, and none are yet
published. The problem of vaccine-associated sarco-
mas in cats remains undiminished, and vaccine formu-
lations that are not associated with any risk of sarcoma
development are not yet standard. The task force
believes it has an ongoing responsibility to continue
updating vaccination and treatment recommendations
and publicizing factors that put cats at risk for devel-
oping sarcomas as research findings and new vaccines
become available.

Sponsors of the VAFSTF—As of Dec 7, 2000, a
total of $708,378 had been contributed or pledged to the
task force to fund research into the prevalence, causes,
and treatment of VAFS. Sponsors include Pfizer Animal
Health ($225,000), the AAHA Foundation ($100,000),
Fort Dodge Animal Health ($75,000), AVMA ($50,000),
AAFP ($45,000), Novartis Animal Health ($45,000),
Cornell Feline Health Center ($30,000), Intervet Amer-
ica Inc ($30,000), Merial ($30,000), Schering-Plough
($30,000), the VCS ($15,000), Biocor Animal Health
($15,000), Bayer Corporation ($10,000), the Ohio Ani-

mal Health Foundation ($5,000), Synbiotics ($2,500),
and individual contributors. 

Research funded by the VAFSTF—Research
rarely reveals secrets to difficult problems with bold
announcements but rather unmasks the truth in multi-
ple modest steps that conflict and support and then
eventually coalesce to create an accurate understand-
ing of the problem. Vaccine-associated sarcomas are
complex biological problems without simple solutions.
Nevertheless, research is beginning to characterize
them and to delineate potential preventative and ther-
apeutic strategies. Preliminary findings from studies
funded by the VAFSTF represent a foundation for a
process of discovery that is ongoing. 

One of the most important studies funded by the
VAFSTF is a nationwide prospective multicenter epi-
demiologic study of the determinants of vaccine-asso-
ciated sarcoma development in cats. This study is near-
ing completion, and its results will be important in
shaping future decisions of the task force.

Another studyd demonstrated that vaccine-associ-
ated sarcomas have lost heterozygosity of the critical
cell cycle regulating gene p53. This represents an
important finding, because p53 dysregulation is com-
mon to most cancers in humans. Normal p53 gene
function mediates normal programmed cell death or
apoptosis, and an absence or inhibition of programmed
cell death can contribute to unrestricted growth and
survival of cells. Thus, it is possible that alterations in
p53 gene function may mediate the final pathway of
oncogenesis in vaccine-associated sarcomas.

Many oncogenes cause cancer through overex-
pression of growth factors or their receptors.30 Platelet-
derived growth factor and platelet-derived growth fac-
tor receptor are inappropriately expressed in vaccine-
associated sarcomas.e Platelet-derived growth factor is
normally released by disintegrating platelets and stim-
ulates the division of fibroblasts as part of the normal
wound healing process. Fibroblasts respond to platelet-
derived growth factor but do not normally produce it.
When platelet-derived growth factor is present in inap-
propriate amounts, normal fibroblasts can be trans-
formed into sarcoma cells.31

Preliminary results of a study using an in vitro
assay system indicate that some feline vaccines are
directly mutagenic.f The responsible components and
cellular mechanisms of the mutagenic damage have yet
to be elucidated. 

Other preliminary results indicate that papillo-
mavirus, herpesvirus, and polyomavirus do not play any
role in the pathogenesis of vaccine-associated sarcomas.

Treatment of VAFS is expensive, associated with
considerable morbidity, and frequently unsuccessful. A
promising chemotherapeutic agent, liposome-encapsu-
lated doxorubicin, was found in 1 study to induce
unacceptable rates of delayed toxicoses, necessitating a
reduction of the dosage used during the clinical trial.

Contrast-enhanced computed tomography has
demonstrated early extensive cancer invasion into nor-
mal tissues surrounding a grossly visible mass. New
treatment strategies need to be developed to success-
fully manage this aggressive tumor.
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Clinical Recommendations
Vaccination should be viewed as a medical proce-

dure to be performed only after careful assessment of
the needs of the patient, rather than as an automatic act
dictated by the calendar. Each veterinarian and cat
owner must determine the relative risk of disease for
individual cats and make appropriate decisions regard-
ing vaccination. Rabies vaccination recommendations
should follow state and local regulations. 

The AAFP and Academy of Feline Medicine Advi-
sory Panel on Feline Vaccines has stressed the impor-
tance of vaccinating the largest number of cats possible
within a population, vaccinating each individual cat no
more frequently than necessary, and vaccinating only
against infectious disease agents to which individuals
have a realistic risk of exposure and subsequent dis-
ease. The panel concluded that annual revaccination is
not always needed and may increase the risk that sar-
comas will develop at vaccination sites.32

The VAFSTF and AAFP guidelines for vaccination
of cats stress standardization of vaccination sites.
These guidelines for vaccination sites have been adopt-
ed by many of the schools and colleges of veterinary
medicine in North America and by the US Army.

Conclusions
Vaccination is a medical procedure that should be

undertaken with the same thoughtful consideration
as any other medical procedure in veterinary practice.
As with most aspects of medical practice, there are
benefits and risks to vaccination. Accordingly, vacci-
nation protocols should be individualized to the
patient, with consideration given to the medical
importance and zoonotic potential of the infectious
agent, the patient’s risk of exposure, and germane
legal requirements.

Vaccine-associated feline sarcomas are a conun-
drum for the veterinary medical profession. We do not
understand the attributes of the feline immune system
and genome that make cats susceptible to VAFS, yet
we must continue to vaccinate cats against key infec-
tious diseases. Vaccination was once considered an
essential routine medical procedure with minimal
risk. In the past decade, we have recognized that vac-
cination protocols must include assessment of the risk
of sarcoma development. Until more is known about
the epidemiology and pathogenesis of VAFS, we can
only limit vaccination to the minimum required for
optimal health. As new vaccines and technologies are
developed, their potential advantages and limitations
should be evaluated. The VAFSTF recommends that
previously issued guidelines on standardization of
vaccination and injection sites, diagnosis and manage-
ment of VAFS, and reporting of adverse events be fol-
lowed.

Billions of dollars have been spent to understand
the causes of and find cures for cancers in humans. In
comparison, our efforts to understand and cure vac-
cine-associated sarcomas in cats are just beginning.
There is still much to be done. Further research into
the epidemiology, causes, treatment, and prevention of
vaccine-associated sarcomas is essential to solving this
problem.
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Appendix 1
Protocol for diagnosis and treatment of suspected vaccine-asso-
ciated sarcomas in cats

The following recommendations from the Vaccine-Associated Feline Sarcoma
Task Force are based on information available as of April 1999 and are subject to
revision as new information becomes available.

Diagnosis
1. Record anatomic location, shape, and size (measured by caliper in 3 dimensions)

of all masses that develop at the site of an injection. 
2. Treat any mass that develops at an injection site as if it were malignant until proven oth-

erwise. A mass should be fully assessed and aggressively treated if it 
' Persists > 3 months after injection,
' Is > 2 cm in diameter, or
' Is increasing in size 1 month after injection. 

If a mass meets 1 or more of these criteria, a diagnostic biopsy should be per-
formed prior to surgical excision. A cutting needle biopsy or incisional wedge biopsy
is preferred. Cutting needle biopsy should be done in such a way that any subsequent
surgical procedure to remove the mass can readily include the entire needle tract.
Incisional wedge biopsy should be performed in such a way that any subsequent sur-
gical procedure to remove the mass can also remove all tissue affected by the biop-
sy. Cytologic evaluation of fine-needle aspirates is considered unreliable for the
diagnosis of vaccine-associated feline sarcomas and is not recommended. 

Management
If a mass that develops at a vaccination site is confirmed to be malignant, the

following procedures should be followed:
1. Routine thoracic radiography and preoperative laboratory analyses should be

performed. 
2. When feasible, computed tomography or magnetic resonance imaging should

be performed. Soft-tissue sarcomas often spread along fascial planes, and
these local extensions of the tumor may be undetectable visually during the
early stages of tumor growth. Results of advanced diagnostic imaging may be
useful in determining the extent of surgery and the size of the radiation field
that will be needed to maximize the chances for successful treatment. 

3. Prior to initiating any treatment, consult a veterinary oncologist for current treat-
ment options, which may include radiation therapy, chemotherapy, surgery, and
other modalities.

4. Never “shell out” a sarcoma. Incomplete surgical removal of a sarcoma is the
most common cause of treatment failure. Use standard oncologic surgical tech-
niques to avoid seeding malignant cells. Remove at least a 2-cm margin of nor-
mal-appearing tissue around all sides of the mass, including the deep side. In
some instances, reconstruction of the body wall, removal of bone, and other
advanced surgical techniques will be required.

5. Submit the entire excised specimen for histologic evaluation. Mark the excised
mass with India ink or suture tags to provide anatomic references to facilitate
subsequent treatment. 

6. Report all histologically confirmed vaccine-associated feline sarcomas to the
vaccine manufacturer and the United States Pharmacopeia Veterinary Practi-
tioners’ Reporting Program. To make a report or request reporting forms, call
800-4-USP-PRN (800-487-7776) or visit the United States Pharmacopeia Web
site at www.usp.org.

After a vaccine-associated sarcoma has been removed, the patient should be
rechecked and a physical examination performed monthly for the first 3 months after
surgery, then at least every 3 months for 1 year. Additional diagnostic procedures
should be performed as appropriate for the abnormalities detected.
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Appendix 2
Protocol for administration of vaccines to cats

The issue of vaccine-associated sarcomas is clearly complex, and complete
answers are expected only after the expenditure of considerable effort. In the inter-
im, veterinarians and cat owners alike can make decisions that may reduce the pos-
sibility of sarcoma development and improve the chances of successful treatment.
More complete recommendations will be made as information from the task force is
generated, but, on the basis of material from the American Association of Feline
Practitioners, the Academy of Feline Medicine, and the California Veterinary Medical
Association, the task force presents the following guidelines: 
1. The manufacturer’s label recommendation is the only official item veterinarians

currently have to demonstrate the basis for vaccination. 
2. Alternative vaccination routes (eg, nasal or topical) should be considered if and

when feasible. 
3. Use of vaccines packaged in single-dose vials should be encouraged. 
4. Vaccination is a medical procedure, and customized vaccination protocols

should be developed for individual patients. No vaccine should be administered
until the medical importance and zoonotic potential of the infectious agent, the
patient’s risk of exposure, and the germane legal requirements have been con-
sidered. 

5. Any vaccine-associated sarcomas and other adverse reactions should be report-
ed to the vaccine manufacturer and the United States Pharmacopeia. Informa-
tion about the United States Pharmacopeia’s Veterinary Practitioners’ Reporting
Program can be obtained by calling 1-800-4-USP-PRN. Submission of forms by
diagnostic laboratories will be facilitated if the laboratories include a report
form for each instance of a vaccine-associated sarcoma. The report form should
include vaccine type, serial number, and vaccination site; this information
should also be incorporated in the patient’s permanent medical record. 

6. To further characterize the causal link between vaccination and development of
sarcomas and to facilitate treatment of vaccine-associated sarcomas, the fol-
lowing general guidelines for administration of vaccines and other injectable
products are suggested:
a. Veterinarians should standardize the sites for administration of vaccines

and other injectable products in their practices and document the location
of each injection, the type of vaccine or other injectable product adminis-
tered, and the manufacturer and serial number of any vaccine given in the
patient’s medical record. 

b. The following sites for administration of vaccines are recommended*:
i. Vaccines containing antigens limited to panleukopenia virus, feline

herpesvirus type-1, and feline calicivirus, without or without Chlamy-
dia antigens, should be administered on the right shoulder, according
to the manufacturer’s recommendations. 

ii. Vaccines containing rabies virus antigen, with or without any other
antigen, should be administered on the right hind limb, as distally as
possible, according to the manufacturer’s recommendations. 

iii. Vaccines containing FeLV antigen, with or without any other antigen
except rabies virus antigen, should be administered on the left hind
limb, as distally as possible, according to the manufacturer’s recom-
mendations. 

*Initial recommendations of the Vaccine-Associated Feline Sarcoma Task Force
distributed in November 1996. These recommendations vary slightly from the 2000
American Association of Feline Practitioners and Academy of Feline Medicine guide-
lines.
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