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Introduction

The ‘1998 Report of the American Associ-
ation of Feline Practitioners and Academy
of Feline Medicine Advisory Panel on

Feline Vaccines’1 was developed to help veterin-
ary practitioners formulate vaccination protocols
for cats. The current panel report updates infor-
mation, addresses questions, and speaks to con-
cerns raised by the 1998 report. In addition, it
reviews vaccine licensing, labelling, and liability
issues and suggests ways to successfully incor-
porate vaccination protocol changes into a pri-
vate practice setting. The material in the 1998
report is not fully reproduced here, and readers
are referred to the 1998 report for more detailed
information.

Vaccines play an important role in the control
of infectious diseases. However, most vaccines
do not induce complete protection from infection
or disease, nor do they induce the same degree of
protection in all animals. Factors that negatively
affect an individual animal’s ability to respond to
vaccination include maternal antibody interfer-
ence, congenital or acquired immunodeficien-
cies, concurrent disease, inadequate nutrition,
immunosuppressive medication, and stress (eg,
overcrowding and poor sanitation).2 Every effort
should be made to ensure that patients are
healthy prior to vaccination. Because vaccination
alone does not completely protect animals from
infection and disease, environmental conditions
should be addressed and exposure to infectious
agents should be minimized.

The overall objectives of vaccination are to
vaccinate the largest possible number of individ-
uals in the population at risk, vaccinate each
individual no more frequently than necessary,



50 AAFP Vaccine Guidelines
and vaccinate only against infectious agents to
which individuals have a realistic risk of expo-
sure and subsequent development of disease.
Kittens younger than 16 weeks of age are gener-
ally more susceptible to infection than are adult
cats and typically develop more severe disease.
Thus, they represent the principal target popu-
lation for vaccination.3 Maternal antibody inter-
ference is the most common reason why some
animals are not immunized following vacci-
nation, and is the reason why a series of vacci-
nations is necessary for kittens younger than 12
weeks of age.2 Vaccination needs of adult cats
should be assessed at least once yearly, and if
necessary, modified on the basis of an assessment
of their risk.
Vaccine selection and administration (Table 1)

It is recommended that administration sites for
parenteral vaccines be chosen in accordance with
the guidelines established by the AAFP and
adopted by the Vaccine-Associated Feline
Sarcoma Task Force4 (Appendix 1). Use of
multiple-dose vials is discouraged, because inad-
equate mixing may result in unequal distribution
of antigen and adjuvant, possibly resulting in
decreased efficacy or an increased likelihood of
adverse events; iatrogenic contamination is an
additional risk. The panel discourages the use of
polyvalent vaccines other than those containing
combinations of feline panleukopenia virus,
feline herpesvirus-1, and feline calicivirus, exclu-
sively. This opinion is based on the belief that as
the number of antigens in a vaccine increases, so
too does the probability of associated adverse
events. Additionally, use of polyvalent vaccines
may force practitioners to administer vaccine
antigens not needed by the patient.
Feline panleukopenia. Feline panleukopenia is
caused by feline parvovirus (FPV). The virus
remains infectious for months to years in the
environment and is primarily spread via the
faecal-oral route. Fomites (eg, cages, food bowls,
litter boxes, and health care workers) play an
important role in the transmission of the organ-
ism. Clinical signs of infection include lethargy,
anorexia, vomiting, diarrhoea, fever, and pro-
found panleukopenia; mortality rates are highest
in young, susceptible cats.5 In utero infection
with FPV is a common cause of cerebellar hypo-
plasia.6

Vaccination against FPV is highly recommended
for all cats. Immunity to feline panleukopenia is
primarily through antibody response to natural
infection, vaccination, or passive transfer of ma-
ternal antibodies from queen to kittens. Maternal
antibody may interfere with immunisation when
antibody titres are high during the neonatal
period. Maternal antibody titres generally wane
sufficiently to allow immunisation by 12 weeks
of age.7 Immunity conferred by feline panleuko-
penia vaccines is considered to be excellent, and
most vaccinated animals are completely pro-
tected from infection and clinical disease. Both
serologic and challenge exposure data indicate
that a parenteral FPV vaccine induces immunity
that is sustained for at least 7 years.8,9 Therefore,
following the initial series of vaccinations and re-
vaccination, 1 year later, cats should be vaccinated no
more frequently than once every 3 years.

Modified-live virus (MLV) vaccines and adju-
vanted inactivated virus vaccines for parenteral
administration and a MLV vaccine for topical
(intranasal) administration are available and
effective. Experimental studies have shown that
intranasal administration of canine parvovirus-2
vaccines to puppies is less effective than
parenteral administration in overcoming ma-
ternal antibody interference (Ron Schultz, per-
sonal communication). The most likely reason is
that fewer virus particles reach lymphoid tissue
when the product is given intranasally, as com-
pared with parenteral administration, and viral
replication in lymphoid tissue is required for
immunisation with MLV parvovirus vaccines.
Although studies have not been performed in
cats, the same phenomenon may occur in this
species as well. Therefore, caution is appropriate
when contemplating the use of intranasal FPV
vaccines for primary immunisation of kittens,
especially those residing in environments where
exposure to FPV is likely.

It has recently been found that some cats with
panleukopenia-like disease were infected with
canine parvovirus-2b (CPV-2b). Studies show
that FPV vaccines provide excellent protection
not only from FPV but also from CPV-2b; thus,
canine parvovirus infection should not be a con-
cern for cats immunised as a result of vaccination
with FPV vaccines.10

Serious adverse events associated with FPV
vaccines are rare. Tumour formation at the site of
a topically administered vaccine has not been
reported. Vaccination of pregnant queens with
modified-live FPV vaccines may possibly result
in neurologic disease in developing fetuses;11 the
same concern applies to kittens vaccinated at less
than 4 weeks of age. Therefore, the use of MLV
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vaccines should be avoided in pregnant queens
and kittens less than 1 month of age.11,12
Feline viral rhinotracheitis and feline calicivirus in-
fection. Feline viral rhinotracheitis, caused by
feline herpesvirus-1 (FHV-1), and feline calici-
virus (FCV) infection account for up to 90% of all
cases of infectious upper respiratory tract disease
in cats.13 Both viruses are shed in ocular, nasal,
and pharyngeal secretions of infected cats.14

Organisms are transmitted from cat to cat
directly, through sneezed macro-droplets, or in-
directly, via contaminated fomites.13 The disease
is self-limiting; however, infected cats may de-
velop chronic oculonasal disease. Latent infec-
tion is lifelong for cats infected with FHV-1;
reactivation can occur during periods of stress or
following corticosteroid administration. Some
cats infected with FCV become persistently in-
fected and shed virus for prolonged periods
(months to years). Although rarely serious in
adult cats, disease caused by these viruses may
be severe, and sometimes fatal, in kittens. Lame-
ness and chronic oral inflammatory syndromes
have been linked to calicivirus infection and
vaccination with modified-live calcicivirus
vaccines.15–20 Risk of exposure to either FHV-1 or
FCV is high, because both organisms are wide-
spread in the feline population.

Vaccination against FHV-1 and FCV is highly
recommended for all cats. Immunity is through
humoral and cell-mediated immune responses
to natural infection or vaccination or through
passive transfer of maternal antibodies from
queen to kittens. Maternal antibody may inter-
fere with induction of a systemic immune re-
sponse; however, by 12 weeks of age, maternal
antibody titres wane sufficiently to allow
parenteral immunisation. Topically adminis-
tered (intranasal, conjunctival) vaccines are
capable of inducing a local immune response in
the face of high maternal antibody titres.21 Sero-
logic and challenge exposure data indicate that
a parenteral FHV-1 and FCV vaccine induces
protection that lasts at least 3 years.8,9 Therefore,
following the initial series of vaccinations and re-
vaccination 1 year later, cats should be vaccinated
once every 3 years.

Regardless of the route of administration,
FHV-1 and FCV vaccines induce only relative,
not complete, protection. At best, these vaccines
induce an immune response that lessens the
severity of disease; vaccinates are not immune to
infection, nor are they protected from all signs
of disease.2 Currently available FCV vaccines
probably do not induce protection from all
isolates of the virus.22

Modified-live virus and inactivated virus vac-
cines for parenteral administration and MLV
vaccines for topical intranasal and conjunctival
administration are available. If a susceptible cat
is born into or is entering an environment in
which viral upper respiratory tract disease is
endemic (eg, some catteries, boarding facilities,
and shelters), the use of a topical product may be
advantageous. Administration of such products
to kittens as young as 10 to 14 days of age could
be considered in these situations; however, prod-
ucts that also contain modified-live FPV antigens
should not be administered to kittens younger
than 4 weeks of age.12 Adverse events associated
with vaccination against FHV-1 and FCV include
mild transient fever, sneezing, conjunctivitis,
oculonasal discharge, lameness, and, for
parenteral products, pain at the injection site.16,22

Sneezing, conjunctivitis, oculonasal discharge,
and ulceration of the nasal philtrum are believed
to occur more frequently with vaccines licensed
for topical use. Tumour formation at the site of
a topically administered vaccine has not been
reported.
Rabies. Rabies is transmitted mainly through
bite wounds of infected mammals. More cats
than dogs develop rabies in the United States,23

and although relatively resistant to rabies, both
species serve as potential sources of infection for
human beings.23,24 Treatment is ineffective in
cats that develop clinical signs and should not be
attempted because of the high potential for
zoonotic infection.24 All instances of suspected or
known rabies virus infection must be reported to
local health department officials. Proper precau-
tions and quarantine procedures as outlined by
local regulations and described in the ‘Compen-
dium of Animal Rabies Prevention and Control’
should be followed.25

Although vaccine-associated sarcomas have
been reported to develop in association with
administration of a variety of vaccines, current
data suggests they are more frequently associ-
ated with administration of feline leukaemia
virus vaccines and adjuvanted rabies vaccines.26

Inflammatory reactions are commonly observed
at sites where adjuvanted rabies virus vaccines
have been administered, and concern has arisen
regarding the possible association between these
reactions and vaccine-associated sarcomas.27

With the exception of a recently approved
canarypox virus-vectored recombinant feline
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rabies virus vaccine (Pure Vax Rabies Vaccine,
Merial Ltd.), all rabies virus vaccines currently
on the market contain adjuvants. In rats, inflam-
mation induced by the recombinant product
appears to be minimal,28 but whether the use of
this vaccine will be associated with a reduced
likelihood of vaccine-associated sarcoma for-
mation in cats is not yet known. The recombinant
product is currently licensed only for annual
administration.

Rabies virus vaccination is highly recommended for
all cats, and is required by law in some states and
municipalities. Manufacturers are required by
the USDA to establish, by means of experimental
challenge exposure studies, the minimum dur-
ation of immunity for rabies virus vaccines they
sell, and products approved for use every year or
every 3 years are available. Statutes governing
the administration of rabies virus vaccines vary
considerably throughout the United States;
veterinarians should comply with the legal
requirements of their area.
Feline leukaemia virus infection. Feline leukaemia
virus (FeLV) infects domestic cats throughout the
world. Transmission is through transfer of virus
in the saliva or nasal secretions resulting from
prolonged intimate contact (eg, mutual groom-
ing), biting, or sharing of food and water uten-
sils. The virus may also be transmitted by
transfusion of blood from an infected cat, in
utero, or through the milk.29 Exposure to virus
persisting in the environment on fomites, or in
aerosolised secretion is not an efficient means of
viral transmission. Clinical signs of FeLV infec-
tion are primarily related to neoplasia, anaemia,
and diseases resulting from immunosuppression.

Kittens are the most susceptible to infection;
resistance increases with maturity. Experimental
data demonstrate that kittens younger than 16
weeks of age are most susceptible to infection,
with cats older than this being relatively resist-
ant.30 Cats at greatest risk include outdoor cats
(free-roaming pets, stray cats, and feral cats).
Also at risk are cats residing in open, multiple-
cat environments, cats living with FeLV-infected
cats, and cats residing in households with un-
known FeLV status.

The decision to vaccinate an individual cat
against FeLV infection should be based on the
cat’s age and its risk of exposure. Vaccination
against FeLV is recommended for cats at risk of
exposure (i.e., cats not restricted to a closed, FeLV-
negative, indoor environment), especially those
younger than 4 months of age. Vaccination is not
recommended for cats with minimal to no risk of
exposure, especially those older than 4 months of age.
The ability of a particular vaccine brand to in-
duce an immune response sufficient to resist
persistent viremia varies from study to study.31

Because protection is not induced in all vaccinates,
preventing exposure to infected cats remains the
single best way to prevent FeLV infection. Vacci-
nation against FeLV does not diminish the im-
portance of testing cats to identify those that are
viremic. It is of critical importance that viremic
cats not be in contact with other cats, especially
those younger than 4 months of age. Therefore,
the FeLV infection status of all cats should be
determined.32 Adverse events associated with
vaccination against FeLV include local swelling
or pain, transient lethargy or fever, and post-
vaccination granuloma formation. Although
vaccine-associated sarcomas have been reported
to develop in association with administration of
other vaccines, current data suggests they are
more frequently associated with administration
of FeLV vaccines and adjuvanted rabies virus
vaccines.26 If vaccination is deemed appropriate,
annual revaccination is recommended. Cats
should be tested for FeLV infection before initial
vaccination and when there is a possibility that
they have been exposed to FeLV since they were
vaccinated. The ELISA is the preferred screening
test; the IFA is the preferred confirmatory test.32

Individuals confirmed to be infected with FeLV
need not receive FeLV vaccines but they should
be segregated from uninfected cats.
Chlamydiosis. Chlamydia psittaci is a bacterial
pathogen of the conjunctiva and respiratory tract
of cats. Transmission is through direct cat-to-cat
contact; fomite transmission is less likely because
the organism is unstable in the environment.
Serous conjunctivitis, which may initially affect
only one eye, is the most common clinical sign.
Sneezing or nasal discharge may develop, but if
so, are usually mild. Clinical signs are usually
evident 5 to 10 days after infection and resolve
with appropriate antimicrobial treatment.33 Iso-
lation rates have been reported to range from
approximately 1% for cats without signs of res-
piratory tract disease to approximately 14% for
cats with concurrent upper respiratory tract dis-
ease.34 Highest rates of infection are reported for
cats between 5 weeks and 9 months of age.35

Immunity conferred by C. psittaci vaccines is
similar to that conferred by FHV-1 and FCV
vaccines, in that vaccinates are protected from
severe clinical disease but not from infection.2
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The frequency of adverse systemic events associ-
ated with C. psittaci vaccines is higher than that
associated with other commonly used vaccines;
reactions include lethargy, depression, anorexia,
lameness, and fever 7 to 21 days after vacci-
nation.36 Because signs of disease associated with C.
psittaci infection are comparatively mild and respond
favourably to treatment and because adverse events
associated with use of C. psittaci vaccines are of
greater concern than adverse events associated with
use of many other products, routine vaccination
against C. psittaci infection is not recommended.
Vaccination may be considered for cats in
multiple-cat environments where infections as-
sociated with clinical disease have been con-
firmed. If vaccination is deemed appropriate,
annual revaccination is recommended.
Feline infectious peritonitis. Feline coronaviruses
(FCoV) vary considerably in pathogenic poten-
tial and have historically been grouped into two
biotypes: feline enteric coronaviruses (FECV)
that typically cause subclinical to mild enteric
infections, and feline infectious peritonitis vi-
ruses (FIPV) that cause feline infectious peritoni-
tis (FIP). Currently, FIPV are believed to be
generated as mutant variants in FECV-infected
cats.37,38 FCoV are widespread in feline popu-
lations worldwide, with seropositivity rates
highest in crowded multiple-cat environments.39

Transmission of the virus is mainly via the
fecal-oral route. In environments in which FCoV
infection is endemic (eg, most multiple-cat en-
vironments), 35 to 70% of cats will be shedding
FCoV in the stool at any given time.40,41 Most
infected cats remain healthy, although a few—
usually between 1 and 5%—ultimately develop
FIP. Affected cats rarely survive regardless of
treatment.39 Kittens are most often affected with
FIP, but the disease reportedly can develop in
cats of all ages. A genetic predisposition has
been suggested, with higher disease incidence in
certain lines.39,42

Considerable controversy surrounds the abil-
ity of the currently available FIP vaccine
(Primucell-FIP, Pfizer Animal Health) to prevent
disease. Some studies demonstrate protection
from disease;43,44 others show little benefit from
vaccination.45,46 Antibody-dependent enhance-
ment (ADE) of disease in vaccinates has been
demonstrated in experimental challenge expo-
sure studies,47 but it is uncertain whether ADE
occurs in a natural setting. Discrepancies be-
tween study results are probably attributable to
differences in test methodology (eg, strain and
dose of challenge virus, genetic predisposition of
the test animals). Protection from disease has not
been demonstrated in animals vaccinated when
younger than 16 weeks of age. However, most
kittens born and reared in environments in
which FCoV infection is endemic are infected
prior to reaching this age.41,48 In these instances,
vaccination of infected cats has not proven ben-
eficial. At this time, there is no evidence that the
vaccine induces clinically relevant protection, and its
use is not recommended.
Dermatophytosis. Dermatophytosis in cats is pri-
marily caused by infection with Microsporum
canis. A variety of clinical manifestations, includ-
ing transitory clinical disease and chronic infec-
tion with or without clinical signs, have been
reported. Although successful treatment of indi-
vidual cats is usually straightforward, elimi-
nation of endemic infection from multiple-cat
environments is expensive, labour intensive, and
time consuming.49

An M. canis vaccine (Fel-O-Vax MC-K, Fort
Dodge Animal Health) is approved for use as an
aid in the prevention and treatment of clinical
signs associated with M. canis infection. Vacci-
nation has not been demonstrated to prevent
infection or to eliminate M. canis organisms from
infected cats. Therefore, routine vaccination against
M. canis infection is not recommended. At the time
of this writing, the product has not been inde-
pendently evaluated for efficacy. Based on
studies conducted by the manufacturer, it is
reasonable to consider vaccination as adjunctive
treatment for individual infected cats 4 months
of age or older to hasten resolution of clinical
signs. If the vaccine induces an immune response
that accelerates lesion resolution, then the
number of infectious fungal spores produced by
vaccinates may be reduced as well; therefore, it is
reasonable to consider vaccination as one com-
ponent of a comprehensive treatment pro-
gramme in multiple-cat environments in which
M. canis infection is endemic. Nonetheless, the
ability of this product to hasten elimination of
endemic infections from such environments has
not been evaluated. The revaccination interval is
not stipulated on the label. Major adverse events
reportedly associated with the use of this prod-
uct are pain, temporary hair loss, and formation
of sterile abscesses or granulomas at the vaccine
site.49
Bordetella bronchiseptica infection. Bordetella
bronchiseptica is a small, aerobic, gram-negative
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coccobaccilus long recognised as a respiratory
tract pathogen of several species of animals. The
natural route of transmission in cats is believed
to be via the aerosol or intranasal route.50 Exper-
imental challenge exposure studies have shown
that B. bronchiseptica can act as a primary patho-
gen in cats; inoculation of specific-pathogen-
free (SPF) kittens results in self-limiting disease
characterised by variable degrees of fever, nasal
or ocular discharge, sneezing, induced or
spontaneous coughing, pulmonary rales, and
submandibular lymphadenopathy.50 Broncho-
pneumonia associated with naturally occurring
B. bronchiseptica infection has been reported
in both kittens and adult cats.51 Other factors,
including nutritional status, overcrowding, co-
infection with other agents such as FCV or
FHV-1, and suboptimal hygiene, may influence
the outcome of exposure.52,53

Seroprevalence surveys suggest that exposure
to the organism is common, with infection rates
varying from population to population. The
highest rates of seropositivity (often >80%) are
found among cats in rescue shelters and
multiple-cat households, especially when there is
a history of respiratory tract disease. Lowest
rates are found among cats in households with
few cats and no history of respiratory tract dis-
ease.54,55 Similarly, isolation rates vary. Bordetella
bronchiseptica was isolated from the oropharynx
of 19 of 614 (3.1%) and from the distal trachea
in six of 614 (1%) of asymptomatic cats from
shelters in Louisiana.56 In a recent survey of 740
cats in the United Kingdom, none of the house-
hold cats were found to be infected, but 9% of
cats from breeding colonies and 19% of cats from
rescue shelters were found to be carrying the
organism.57 In the same survey, 9% of healthy
cats and 14% of cats with respiratory tract dis-
ease tested positive for the organism. An ad-
ditional finding was a strong positive association
between oropharyngeal isolation of B. bronchi-
septica and residence in households containing
dogs with a recent history of respiratory tract
disease.

Definitive diagnosis of disease associated with
B. bronchiseptica infection may be difficult, in part
because signs of infection often mimic those
associated with FHV-1 or FCV infection. Isol-
ation of B. bronchiseptica from a cat with respirat-
ory tract disease is supportive of the diagnosis,
but carriage of the organism in asymptomatic
cats precludes establishing a direct cause-and-
effect relationship. Resolution of disease with
appropriately chosen antimicrobial medication
might suggest a causative role for B. bronchi-
septica, but the self-limiting nature of many cases
of viral upper respiratory tract disease prevents
attributing disease resolution solely to anti-
microbial treatment.

A vaccine (Protex-Bb, Intervet Inc.) to prevent
disease caused by infection with B. bronchiseptica
has recently been licensed. The product contains
a live, reduced-virulence culture of B. bronchi-
septica and is licensed for administration via the
intranasal route to cats 4 weeks of age and older.
Efficacy of the vaccine has been independently
evaluated, but in studies conducted by the
manufacturer to gain vaccine licensure, vacci-
nated 4-week-old SPF cats experienced less
severe signs of disease than did unvaccinated
controls when challenge exposed 3 weeks after
vaccination. Similar results were obtained when
8-week-old kittens were challenge exposed 72 h
after vaccination. As of this writing, studies to
evaluate the duration of protection induced by
the vaccine have not been completed, and the
revaccination interval is not yet stipulated on the
label. Routine use of this vaccine is not recom-
mended. It is reasonable to consider vaccinating
cats entering or residing in multiple-cat environ-
ments (eg, shelters, catteries, or boarding
facilities) where disease associated with B. bron-
chiseptica infection has been confirmed. However,
the ability of the product to reduce the preva-
lence of infection or the severity of disease in
such environments has not been evaluated.
Giardiasis. Infection of cats with the protozoan
Giardia lamblia is associated with acute or chronic
gastrointestinal disease ranging in severity from
subclinical to severe.58,59 Because infected cats
shed cysts intermittently, diagnosis of G. lamblia
infection is often cumbersome and usually re-
quires multiple fecal examinations. Several
methods of diagnosis are available, including
examination of a faecal smear, the zinc sulfate
centrifugation method, and use of an ELISA to
test faeces.59 There are currently no approved
treatment methods for cats, and although treat-
ment commonly controls signs of disease, it is
uncertain that it clears infection.60 Treatment
effectiveness is highly variable, and resistant
organisms are commonly encountered.60,61

Giardia lamblia is transmitted via the faecal-oral
route; cysts may be ingested from contaminated
water, from direct cat-to-cat transmission es-
pecially in crowded environments (eg, through
mutual grooming), from exposure to contami-
nated litter boxes, and from consuming prey.61,62
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Giardiasis is a recognised zoonotic disease, but
the role of cats in transmission of the organism is
not well established.59,63,64

A vaccine has recently been licensed by the
USDA (Fel-O-Vax Giardia, Fort Dodge Animal
Health) as an aid in the prevention of disease
associated with G. lamblia infection and reduc-
tion in the severity of shedding of cysts. This
vaccine is composed of quantified, homo-
genated, and chemically inactivated G. lamblia
trophozoites, and contains an adjuvant com-
monly found in other feline products from the
manufacturer, but different from the adjuvant in
the manufacturer’s canine product. The vaccine
is approved for use in cats 8 weeks of age and
older. At the time of this writing, the vaccine has
not been dependently evaluated for efficacy, but
in studies conducted by the manufacturer to gain
vaccine licensure, vaccinates had a statistically
significant reduction in severity of clinical
signs (diarrhoea), duration of cyst shedding,
and prevalence of infection (percentage of cats
with trophozoites at the end of the trial), com-
pared with control animals. Protection was
demonstrated to persist for at least 1 year after
vaccination.

Routine use of this vaccine is not recommended,
but because vaccinates had less severe clinical
disease and shed cysts for a shorter time, it is
reasonable to consider vaccination as part of a
comprehensive control programme in environ-
ments where exposure to G. lamblia is clinically
significant. When parasite exposure is on-going,
revaccination at annual intervals is recom-
mended. Some vaccinates may shed cysts subse-
quent to G. lamblia exposure; therefore, proper
hygiene and sanitation practices should be im-
plemented even with vaccinated cats. The ability
of this product to aid in hastening elimination of
endemic infection from multiple-cat environ-
ments has not been evaluated.
Liability related to vaccination

In the United States, licensed vaccines are subject
to the Virus, Serum, and Toxin Act (VSTA) of
1913 (9 CFR §101.2(w) [1991]). Consequently, use
of animal vaccines is regulated by the United
States Department of Agriculture (USDA), not
the Food and Drug Agency (FDA). Regulations
incorporated in the Animal Medicinal Drug use
Clarification Act (AMDUCA) do not apply to
animal vaccines, so using a vaccine in a manner
other than stated on the package insert is not
considered extralabel use; a more appropriate
term is ‘discretionary’ use. The VSTA applies
only to the preparation, sale, barter, exchange, or
shipment of biologics.a It does not regulate use of
vaccines by veterinarians. Although these are
usage guidelines within specific state or federal
eradication and control programmes and per-
haps as isolated rules within some state practice
acts, there are no overarching federal regulations
concerning the after-sale use of licensed animal
vaccines by veterinarians or lay persons in the
United States.

Even so, many veterinarians rely on the vac-
cine label to protect them. In the past, this was
not an unreasonable approach, because by ad-
hering to label instructions, veterinarians could,
in most cases, shift the focus of litigation to the
vaccine manufacturer. However, in 1996 the
United States Supreme Court refused to review
the Seventh Circuit Court’s decision in Lynbrook
Farms vs SmithKline Beecham Corp (117 S.Ct.
178). In that decision, the Circuit Court upheld
the contention by the USDA Animal and Plant
Health Inspection Service (APHIS) that the VSTA
preempted all state court tort remedies that
would have the effect of imposing requirements
different from or in addition to those imposed by
the USDA regarding the safety, efficacy, potency,
or purity of a product. In effect, this action
eliminated vaccine manufacturers as defendants
in all state vaccine tort cases unless it was alleged
that the vaccine was improperly manufac-
tured.b,c However, professional negligence and
breach of warranty claims against veterinarians
using these products were not preempted. As
a result, future consumer claims involving
vaccines will, in all likelihood, be centred
around veterinary malpractice or the failure of
aThe Virus, Serum, and Toxin Act of 1913 (21 USC § 151–158) in
part provides that ‘. . . it shall be unlawful for any person, firm,
or corporation to prepare, sell, barter, or exchange in any place
under the jurisdiction of the United States, or to ship or deliver
for shipment from one State or Territory or the District of
Columbia, any worthless, contaminated, dangerous, or harmful
virus, serum, toxin, or analogous product intended for use in the
treatment of domestic animals, and that no person, firm or
corporation shall prepare, sell, barter, exchange, or ship as
aforesaid any virus, serum, toxin, or analogous product manu-
factured within the United States and intended for use in the
treatment of domestic animals, unless and until the said virus,
serum, toxin, or analogous product shall have been prepared,
under and in compliance with regulations prescribed by the
Secretary of Agriculture, at an establishment holding an un-
suspended and unrevoked license issued by the Secretary of
Agriculture as hereinafter authorised.’
bVeterinarian and vaccine manufacturer liability after Smith–
Kline: implications for both sectors (a panel presentation), in
Proceedings. AVMLA, 1997.
cFederal preemption of vaccine product liability litigation—
rationale and result, in Proceedings. AVMLA, 1998.
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veterinarians to adhere to prevailing standards
of practice in selecting and administering vac-
cines as well as claims that vaccines were given
without the proper informed consent.

If, in a court of law, the quality of care pro-
vided by a practitioner is being called into ques-
tion, the practitioner’s actions will likely be
compared with the prevailing ‘standard of care’,
a legal term of art that, simply defined, is the care
a practitioner of equal experience and training
would deliver under the same or similar circum-
stances. The prevailing standard of care regard-
ing the use of vaccines is in a state of flux, as
exemplified by the recommendation of an in-
creasing number of veterinary virologists, veteri-
nary colleges, professional organisations, and
practitioners to extend the revaccination interval
for certain vaccine antigens. However, by and of
themselves, a few published articles or stated
opinions of recognised experts do not define a
new standard of care; rather, it is their adoption
and utilisation by a substantial portion of the
veterinary community. Vigorous debate within
the profession will undoubtedly result in a new
standard of care in the selection and use of
vaccines. Although many veterinarians will, for
various reasons, resist and delay adoption of
new protocols, they should know that adherence
to old protocols may, in the light of new knowl-
edge, not protect them as ‘. . . conformity to
custom is not in itself an exercise of care as a
matter of law’ (30 AmJur2nd Evidence § 1123). In
this uncertain atmosphere, questions about a
veterinarian’s actions will likely focus on the
following types of inquiry: Did the animal need
the vaccine? If so, did the veterinarian select the
proper agent? Was it in the proper form? Was is
given in the proper manner and location? Was
the vaccine handled properly? Was it adminis-
tered aseptically? Was it administered at the
proper interval? Did the client give informed
consent before the veterinarian vaccinated the
animal? Except in the case of herd or population
medicine, the answers to these kinds of questions
will be unique to the animal being treated.

The current informed consent standard is the
‘reasonable patient standard’. Under this stan-
dard, the scope of disclosure is not measured by
the physician’s standards, but rather by the
patient’s needs and whether the information is
material to the patient’s decision (material infor-
mation is that which a reasonable person in the
client’s position would use to make an intelligent
decision to accept or reject vaccination).d Under
this standard, a veterinarian should disclose the
nature of the condition being vaccinated against
along with any reasonable dangers within the
veterinarian’s knowledge that are incident to or
may result from vaccination. When vaccination
inherently involves a known risk of death or
serious harm to an animal, it is the veterinarian’s
duty to disclose to the client the possibility of
such outcomes and to explain in lay terms any
significant potential complications that might
occur. The veterinarian is also expected to pro-
vide information to the client regarding all rea-
sonable alternatives to vaccination. It is the
client’s decision, not the veterinarian’s, to ap-
prove or disapprove of vaccination. Once the
veterinarian has provided the appropriate infor-
mation and effectively communicated it to the
client, he or she should specifically ask for and
obtain the client’s consent to the proposed vacci-
nation. In fact, the failure to specifically obtain
the client’s informed consent could itself be neg-
ligent and result in legal liability. For this reason,
veterinarians should consider developing con-
sent forms to be signed by owners prior to
vaccination of their animals (Appendix 2).

Veterinarians should be cautious in their state-
ments regarding the safety or effectiveness of
vaccines. If a veterinarian guarantees that a par-
ticular vaccine product is safe or effective, the
veterinarian, not the manufacturer, may be liable
for breech of warranty.e This cause of action
may not be covered by veterinary malpractice
insurance.

The lack of specific rules regarding use of
animal vaccines by veterinarians leaves them
especially vulnerable to litigation. A veterin-
arian’s exposure to legal liability will be specific
to the facts of the case, and though there is not
absolute safeguard from litigation, practitioners
can go a long way towards protecting themselves
by conforming to the standards of practice as
they apply to the use of vaccines, by closely
adhering to the doctrine of informed consent,
and by not providing undue warranty regarding
the vaccines they administer.
dA more complete discussion of the informed consent doctrine
as it applies to veterinarians can be found in ‘The informed
consent doctrine: what you should tell your clients’. Calif Vet
1997; 51(5): 12–13.
eCalifornia Jury Verdicts Volume 41, No. 27, Page 28: John
Shelby and Don Fullerton dba Fulbor Cattle Company et al.
vs Grand Labs; Veterinary Pharmaceuticals, Inc; Thomas
Worthington, DVS; and Chino Corona Veterinary Service.
Number RCV 65023 consolidated with 01521. Plaintiff award for
$1,541,948 or negligent administration of vaccine, in part due to
breech of warranty that the vaccine was safe for use in cattle
under 3 months of age.
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Vaccine licensing

The VSTA grants authority to the USDA to ap-
prove animal vaccines for interstate sale. To be
approved, a vaccine must meet requirements for
efficacy, purity, potency, and safety.65
Efficacy. Efficacy is a measure of a vaccine’s
ability to stimulate a protective immune re-
sponse. Vaccine efficacy is an in vivo measure-
ment, and depending on USDA policy for the
disease of interest, it is usually determined by
direct challenge exposure of test animals or by
measuring serologic responses to vaccination.
The USDA has published its approved efficacy
determination procedures in the Code of Federal
Regulations (9 CFR § 113). The manufacturer
must follow USDA codified procedures when-
ever they exist. The procedures are usually quite
specific, regulating the number and species of
animals involved in the test, and the method of
challenge exposure and evaluation of efficacy.66

Codified procedures for evaluating efficacy of
different products are similar in many regards. In
general, for vaccines to be approved on the basis
of measurement of serologic responses, at least
75% of vaccinates must have an antibody titre
greater than a set limit when measured a short
time (usually 2 weeks) after vaccine admin-
istration. For vaccines approved on the basis of
challenge exposure studies, in most cases at least
80% of the non-vaccinated controls must develop
evidence of disease after challenge exposure,
whereas 80% of vaccines must have evidence of
protection (the 80:80 efficacy guideline).66 Ani-
mals are usually challenge exposed 3 to 4 weeks
after vaccination. In addition, the number of
animals required by either method of efficacy
assessment is usually small (eg, at least 20 vacci-
nates and five controls for modified-live FPV
vaccines).

The use of codified procedures has the poten-
tial to simplify comparisons of the efficacy of
vaccines, but unfortunately the USDA does not
have codified standards for all of the currently
available feline vaccines (eg, FeLV vaccines). If a
manufacturer desires to produce a vaccine for
which there are no codified efficacy standards, it
must submit to the USDA a test procedure it
believes adequately demonstrates effectiveness;
if the test procedure is approved, the manufac-
turer may then use that procedure to demon-
strate vaccine efficacy. Although the flexibility of
this method allows new and novel vaccines to
enter the marketplace more quickly than might
otherwise be the case, it hampers comparisons of
vaccine efficacy, because different manufacturers
may have gained approval using different test
procedures.

How closely do results of vaccine efficacy trials
reflect real-world effectiveness? For most dis-
eases, experimental results compare favourably
with what veterinarians experience in practice.
As examples, efficacy tests of FPV vaccines indi-
cate that vaccine-induced immunity is sufficient
to completely protect most cats against challenge
exposure. Similarly, tests of the efficacy of FHV-1
and FCV vaccines demonstrate protection from
serious disease in most vaccinated cats. Both of
these results parallel the experience of most
practitioners. However, many variables influence
a cat’s response to vaccination, so efficacy trials
may not tell users how vaccination will affect a
specific animal or population of animals.
Purity. Pure cultures of an infectious agent
(‘master seed stocks’) are used to produce a
vaccine. An extensive array of tests are con-
ducted to be as certain as possible that the
organism in these cultures is indeed the intended
agent and that no adventitious agents are
present. The cells used in establishing and manu-
facturing the master seeds (‘master cell stocks’)
undergo similar stringent testing to ensure that
they have been correctly identified and are them-
selves free of contamination. Once a manufac-
turer has established a master cell or master seed
stock, the USDA performs its own confirmatory
testing; if results are acceptable, the USDA re-
leases the master stock for use by the manufac-
turer. To produce a vaccine, the manufacturer
then creates working cells and seeds from the
master stocks, which subsequently are frozen
and stored in liquid nitrogen.

Although purity testing is extensive, it is not
without potential error. Contaminants that are
closely related to the intended infectious agent
are occasionally missed, and adventitious agents
that are present at levels below the threshold of
detection may not be identified. This is particu-
larly important if an adventitious agent is
pathogenic—a major risk associated with manu-
facturing of MLV vaccines. Improvements in test
methodologies have made creation of master
stocks more difficult but also more precise, and
have allowed detection of contaminates missed
by previous testing methods.
Potency. Potency testing determines the quantity
of antigen in a vaccine. Potency and efficacy
are closely related, but there are important
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differences. Potency is usually an in vitro assess-
ment made during the manufacturing process,
whereas efficacy is an in vivo assessment of how
a vaccine performs in animals. The USDA must
approve all potency test procedures, and requires
that the manufacturer demonstrate a correlation
between potency test results and vaccine efficacy.
Each batch of vaccine manufactured is tested
for potency, and once the potency exceeds a
predetermined limit, the vaccine can be sold.

One factor that makes in vitro potency testing
attractive is that prior to use of potency testing,
each batch of vaccine had to be tested for
efficacy—an expensive requirement that cost the
lives of many thousands of animals. Unfortu-
nately, the correlation between potency and effi-
cacy is not always strong. First, potency tests
are usually comparisons between production
batches of vaccine and a reference vaccine. Be-
cause of the way reference vaccines are made
and approved, subsequent reference vaccines
may contain more antigen mass than previous
batches, with a resulting upward shift in the
potency of manufactured vaccines. Increased
potency may raise safety concerns. Second, vac-
cines of unequal efficacy may receive equivalent
potency test results. For instance, although a
heated or frozen vaccine may maintain potency,
its efficacy may be compromised. Third, potency
tests tend to ignore the role that an adjuvant
plays in vaccine efficacy. As an example, a
vaccine adjuvant may be adversely affected by
storage, yet potency test results may remain
unaffected. For these reasons, potency test results
parallel efficacy only under the limited set of
conditions under which they were originally
approved.
Safety. Vaccine safety is demonstrated by moni-
toring vaccinates for clinically significant prob-
lems. Both laboratory safety data (eg, reversion-
to-virulence studies, evaluation for local or
systemic reactions, and shedding of live vaccine
antigens) and field safety data must be gener-
ated. A standard field safety test must include a
number of animals vaccinated at various geo-
graphic locations, usually multiple veterinary
practices. Historically the requisite number of
test animals has been relatively small (no fewer
than 300 animals), but recently the number has
been increased, with 1000 animals now being
the common standard. In most instances, test
animals are vaccinated by a veterinarian and
observed for a brief period, usually 30 min. The
owners are then instructed to monitor the ani-
mals at home and to report any unusual signs to
the veterinarian. Other vaccines or medications
are often administered simultaneously with the
test vaccine, a practice that often complicates
data analysis, but which more accurately reflects
the way the product will be used.

Safety testing of this nature is likely to demon-
strate problems that occur with considerable
frequency during the immediate post-
vaccination period; it is less likely to reveal rare
or subtle vaccine problems, or those that occur a
long time after vaccination. Therefore, safety
testing should be considered exclusionary. In
other words, if safety problems are encountered
during the test period, then the vaccine will
probably be unsafe in practice as well. But
having successfully completed safety tests does
not necessarily ensure that a vaccine will be
completely safe—or even adequately safe—in a
clinical setting. Safety is never absolute; rather, it
is a subjective balance between frequency and
severity of adverse events on the one hand and
the benefits of disease reduction or prevention on
the other.
Vaccine labels

The set of rules under which a vaccine was
developed influences the amount and type of
information included on the label. When com-
paring vaccines, it is important to understand
how the information presented on the label was
obtained.

The label contains information about the
disease that the vaccine is intended to prevent. If
the disease produces many clinical syndromes,
usually efficacy of the vaccine for only a single
syndrome has been tested. Precisely which syn-
drome for which the vaccine was tested may not
be stated on the label of older products, but the
USDA now requires that specific syndromes be
stated on the label of novel vaccines (ie, vaccines
with an antigen or antigens not contained in any
previously licensed products).

Vaccine labels contain one of three common
wordings describing the level of protection af-
forded by vaccination. The wording ‘. . . prevents
infection with (certain microorganisms)’ may be
placed on the label if data demonstrates that the
product is able to prevent all colonisation or
replication of the challenge microorganisms in
vaccinated-and-challenged animals. The word-
ing ‘. . . indicated for the prevention of disease’
normally applies to vaccines that have produced
results consistent with the 80:80 efficacy
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guidelines. The wording ‘. . . indicated as an aid
in the prevention of disease’ is found on vaccines
for which efficacy testing demonstrated a statisti-
cally significant difference between vaccinates
and controls, but not of the level required for the
stronger wording. There are several reasons why
a reduced level of efficacy might be observed: the
vaccine may be less effective, the challenge expo-
sure may have been less severe, or the disease
the vaccine attempts to attenuate may create only
mild or subtle clinical signs. At any efficacy level,
the manufacturer need not demonstrate that
protection induced by the vaccine is clinically
apparent or relevant to an individual animal, or
in the case of the latter two levels, that use of the
vaccine will reduce the prevalence of disease in
a population. There is also no requirement that
the label state how the vaccine is best used in
a preventive medicine programme. For ad-
ditional information on vaccine efficacy studies,
see USDA-APHIS CVB Veterinary Services
Memorandum No. 800.2000 (http://www/aphis/
usda/gov/vs/cvb/lpd/memos/VSMemo800.200.
PDF).

Label directions usually reflect the way the
vaccine was used during the required safety and
efficacy testing. For example, the label may con-
tain the following directions: ‘Administer intra-
muscularly 1 ml dose of vaccine. Repeat in 2–3
weeks. Annual revaccination is recommended’.
There is no requirement to demonstrate that both
doses are necessary or that 2 to 3 weeks is the
optimal revaccination interval, nor is there a
requirement to indicate how to proceed if the
second dose is administered more than 3 weeks
after the first.

Approximately three decades ago, the paucity
of data regarding the duration of protection
induced by canine vaccines led experts to recom-
mend annual administration as an attempt to
ensure maintenance of protection from disease
throughout the life of an animal and to maintain
long-term population immunity.67,68 However,
for the vast majority of animal vaccines currently
available, the USDA does not require manufac-
turers to provide observational data on the label
to support the recommendation for annual revac-
cination. The USDA does require manufacturers
introducing vaccines containing novel antigens
(ie, vaccines with an antigen or antigens not
contained in any previously licensed products)
to provide data demonstrating duration of im-
munity claims stated on the product label, but
there is no requirements to determine the maxi-
mal or optimal revaccination interval.
The route of administration and dose volume
indicated on the label should be carefully
heeded, because they were probably the only
ones tested for safety and efficacy during the
licensing process. The practice of reducing the
vaccine dose in an effort to reduce adverse post-
vaccination events is unlikely to improve vaccine
safety and may compromise effectiveness.

Vaccine labels often indicate the ages of ani-
mals to which the product may be administered.
Age restrictions may exist for safety reasons, as a
consequence of regulatory policy, or both. Unfor-
tunately there is no way for the reader of the
label to know under which set of rules the
vaccine was approved, or why an age restriction
is or is not indicated on the label. When in doubt,
practitioners should consult with the vaccine
manufacturer’s technical assistance staff.

Other than warning of the possibility of ana-
phylactic reactions, vaccine labels have histori-
cally provided little safety information. The
USDA is beginning to require that manufacturers
list vaccine-mediated events (eg, fever, lethargy,
or swelling at the injection site) observed during
safety testing, but this requirement only applies
to newly approved products or to older products
for which the manufacturer is submitting
changes to the USDA. Currently it is not possible
for a reader to know why the label for one
vaccine contains safety information not included
on the label of a competitor’s product. Conse-
quently, labels of products that are nearly
identical may list markedly different safety infor-
mation; the converse is also true.66 Vaccine users
can attempt to clarify the confusion by contact-
ing the manufacturer’s technical assistance staff.
Adverse events and adverse event reporting

Despite the admirable safety record of animal
vaccines, adverse events do occur. They may be
local or systemic; mild, severe, or even fatal; or
peracute, acute, subacute, or chronic; and may
include vaccine-induced disease or failure to
confer immunity. However, even when vacci-
nation immediately precedes an adverse event, it
may be difficult to determine with certainty
whether the vaccine was responsible. There are
many confounding factors that make it difficult
to establish a cause-and-effect relationship be-
tween vaccination and subsequent illness or
death (eg, simultaneous administration of more
than one vaccine from the same or different
manufacturers, concurrent administration of
non-vaccine products, pre-existing disease, or
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prior exposure to the organism and incubation
of disease at the time of vaccination).

Although reporting of adverse events associ-
ated with vaccination is not mandatory, it is
helpful for all vaccine users to assist in develop-
ment of databases of adverse events. Receiving
reports of real or suspected adverse events is the
only way manufacturers can economically obtain
the data necessary to evaluate the safety and
efficacy of their products in clinical settings.
Suspected or real adverse events should be re-
ported to the manufacturer of the product and
the United States Pharmacopeia (USP; Appen-
dices 3 and 4). If more than one manufacturers’
product was used concurrently, all manufac-
turers should be contacted. Even though the USP
forwards all adverse event reports it receives to
the manufacturer, a veterinarian may be able to
obtain technical assistance by directly contacting
the company. Veterinarians may also choose to
report adverse events associated with vaccines
to the United States Department of Agriculture
Center for Veterinary Biologics (USDA-CVB),
adverse events associated with pesticides to the
Environmental Protection Agency (EPA), and
adverse events associated with pharmaceuticals
to the Food and Drug Administration (FDA).
Reports sent to the USP are automatically
forwarded to the appropriate governmental
agency and to the American Veterinary Medical
Association.

Calculating the rate of adverse events associ-
ated with a vaccine requires knowing both
the number of such events and the number of
vaccines administered during the same period.
Because many adverse events go unreported, the
calculated rate should be considered a minimum
value; the actual rate is probably higher. And,
because the total number of doses administered
is not known, caution must be exercised when
evaluating the number of adverse events associ-
ated with a particular product. If the numbers of
adverse events reported for two products are the
same, but one vaccine has half the sales of the
other, the rate of adverse events for the less
popular product is actually double that for the
more popular one.
Variation among vaccines

Unlike the FDA’s licensing process for human
vaccines, the USDA does not stipulate the strain
or isolate of organism used to develop an animal
vaccine, or the cell line used for vaccine licensure
and production. Veterinary biologics manufac-
turers are free to develop vaccines by any means,
so long as they are able to demonstrate a consist-
ent manufacturing process that results in consist-
ent purity, potency, efficacy, and safety. Although
perhaps differing fundamentally in composition,
vaccines for a particular antigen produced by
various manufacturers are usually a great deal
more similar than they are different.

Veterinary biologics manufacturers do not
evaluate the ability of their vaccines to boost
immunity conferred by a competitor’s products,
nor do they attempt to determine whether their
vaccines interfere with a competitor’s product.
Not surprisingly, there is an absence of data
demonstrating efficacy when vaccines from one
manufacturer are used interchangeably with
those of another. However, temporal patterns of
immunologic responses in kittens and adult cats
suggest that a satisfactory immune response is
achieved when a similar vaccine antigen from
one manufacturer is used interchangeably with
that of another (eg, an FCV vaccine from one
manufacturer may be used as a booster vaccine
for a cat originally immunised with the FCV
vaccine from a different manufacturer).
Use of serologic testing to monitor immunity
and assess the need for vaccination

Specific immunity to infectious agents comprises
both cell-mediated and humoral responses.
In general, both are important in resistance to
infection or disease, but whether cell-mediated
or humoral responses are most important for
mediation of protection varies with the pathogen
and the vaccination status of the animal. Anti-
bodies are generally most effective against
pathogens that are extracellular; cell-mediated
immune responses are generally most effective
against pathogens that are intracellular, because
antibodies do not readily enter infected cells. For
some pathogens, antibodies produced as a result
of vaccination may be effective in preventing
infection; for example, cats vaccinated with an
FPV vaccine generally are completely protected
from infection as a result of antibodies in-
duced by vaccination. For other pathogens, even
when antibodies do not prevent infection, they
can limit or prevent disease by reducing the
amount of infectious agent. Vaccination is de-
signed to stimulate immunologic memory; that
is, to expand populations of antigen-specific
T- and B-lymphocytes that can respond if
the animal is exposed to the organism at a later
date.
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In many respiratory or gastrointestinal tract
infections, mucosal immune responses, particu-
larly IgA antibody, are most effective. Measure-
ment of specific immune responses to an
infectious agent could potentially be used to
predict whether vaccination is required in an
individual cat, provided the appropriate im-
mune response can be accurately measured.69

Unfortunately, cell-mediated and mucosal im-
mune responses cannot be directly determined in
a clinical setting.

Determination of serum antibody responses is
technically easy and can be used clinically in
some situations to predict resistance to infection
or disease.69 Detection of serum antibodies
against an infectious agent can also be used as
an indirect measure of cell-mediated immune
responses, because T-lymphocyte functions are
required for maintenance of B-lymphocyte func-
tions.70 The presence of serum antibodies to an
infectious agent—even if detected months or
years after vaccination—indicates that the ani-
mal has the memory cells required for a rapid
anamnestic cell-mediated and antibody response
if the animal is exposed to the same infectious
agent at a later time. Serum antibody titres can be
correlated with sterile immunity (protection
from infection) for a few pathogens (eg, FPV);
however, in general, antibody titre is not directly
correlated with protection, and the presence
of antibody should be considered, rather, an
indicator of immunologic memory.71

Information correlating vaccine-induced se-
rum antibody responses with resistance to infec-
tion has been collected primarily for FPV, FHV-1,
and FCV. For FPV, serum antibody titres, deter-
mined by use of a validated virus neutralisation
assay (VN) or enzyme-linked immunosorbent
assay (ELISA), can be used to predict resistance
to infection and disease.8,9,72,73 in two published
studies,9,73 all cats positive for FPV antibody that
had been vaccinated within the previous seven
years were protected against the USDA challenge
strain of FPV.

Vaccination against FCV and FHV-1 does not
prevent infection, but only lessens the severity of
clinical disease among cats subsequently ex-
posed to virulent virus. Thus, immunologic tests
will never be completely accurate in predicting
whether disease will occur following exposure to
either of these two agents. One study correlated
serum FCV and FHV-1 antibody titres (VN and
ELISA) with severity of clinical signs after expo-
sure to the USDA challenge strains of FCV and
FHV-1 in cats vaccinated between six and 36
months previously.73 All cats with detectable
FCV antibodies and most cats with detectable
FHV-1 antibodies had greater than 50% reduc-
tion in severity of clinical signs, compared with
control cats.

Virus neutralisation antibodies against FeLV
can be detected.74 However, studies correlating
antibody titres in FeLV-vaccinated cats with pro-
tection over time are not available. Additionally,
humoral immune responses do not always
correlate with immunity to this virus.

Studies correlating antibody titres with protec-
tion in vaccinated cats have assessed only small
numbers of cats to date. Additionally, only a few
vaccines have been evaluated, and results with
other products may not be equivalent. Accord-
ingly, the panel recommends the use of set revacci-
nation intervals, as described in this report, for
most cats. However, if serologic testing is being
considered in lieu of using set revaccination
intervals, the following points should be kept in
mind:

• If a vaccination history is unavailable, vaccines
should be administered.

• Serologic test results from different laboratories
cannot be assumed to be equivalent; practitioners
are cautioned to use only laboratories that have
validated their test results (ie, they have corre-
lated antibody titres with protection).

• Virus neutralisation assays document in vitro
inactivation of the specific virus by serum anti-
bodies. ELISA can be designed to measure anti-
bodies against viral antigens, but positive results
do not necessarily document that the antibodies
detected are protective. Thus, only ELISA for
which results have been shown to correlate with
protection should be used.

• Because maternal antibodies can be detected by
VN assays and ELISA and may not indicate
long-term protection, serologic testing for assess-
ment of vaccination needs should be reserved for
adult, previously vaccinated cats. If circum-
stances require measurement of antibody in kit-
tens younger than 16 weeks of age, a sample
should be collected on the day of vaccination and
a second sample should be collected two or more
weeks after vaccination. A significant increase in
antibody titre indicates that vaccination induced
an immune response.

• Serologic testing should not be used to assess
vaccination needs in cats with proven or sus-
pected immunosuppressive diseases.

• Detection of serum antibodies against FPV, FCV,
and FHV-1 by validated VN assays and ELISA
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appear to correlate to resistance to infection in
most cats, but failure to detect serum antibodies
does not correlate to susceptibility. Thus, if sero-
logic testing is used to assess vaccination needs in
individual vaccinated cats, some seronegative
cats will be vaccinated needlessly.
Practice management considerations

For many years, cats and veterinarians have
benefited from annual administration of vac-
cines. By encouraging cat owners to bring their
pets in yearly for vaccination, veterinarians have
been enabled to recognise and treat disease
earlier than might otherwise be the case. The
annual visit has provided an opportunity to
inform clients of important aspects of feline
health care, and annual vaccine administration
has bolstered the financial strength of many
practices.

Unfortunately, many clients have come to be-
lieve that vaccination is the only reason—or at
least the most important reason—for the annual
visit. Veterinarians are justifiably concerned that
a reduction in vaccination frequency will cause
clients to forego annual examination of their cats,
and that the quality of care they deliver will be
degraded. To avoid this consequence, it is vital
that veterinarians stress the importance of all
aspects of a comprehensive health care pro-
gramme. In addition to vaccination, ways to
diminish the impact of infectious disease (eg,
reducing overcrowding, improving nutrition,
and restricting access to infected animals) should
be emphasised. Clients should be informed that
cats with serious disease often appear healthy,
and that regularly scheduled health evaluations
facilitate early detection. The importance of den-
tal care, proper nutrition, appropriate diagnostic
testing, control of parasites, and control of
zoonotic diseases should be emphasised during
each patient evaluation. Behaviour concerns
should be discussed, as should the necessity for
more frequent examination of kittens and older
cats. Examination reminder cards (Appendix 5)
or calls and on-hold message systems can inform
clients that all aspects of preventative health
care, not just vaccinations, are important and will
be addressed during each appointment.

Each patient’s vaccination needs should be
assessed at least yearly and, if necessary, vacci-
nation schedules should be modified on the basis
of changes in the cat’s age or health, the environ-
ment in which it resides, and its risk of exposure
to infectious agents. As the number of vaccines
patients receive is reduced, clients should not be
led to erroneously conclude that vaccination is
no longer important. They should be informed
that vaccination is a medical procedure with
value as well as risk, and will be performed only
after considering the needs of the individual
patient. Even though the judgement and counsel
of their veterinarian will guide them, clients
should understand that the decision to vaccinate
their pets remains with them. Newsletters and
client educational brochures provided before or
during scheduled appointments can inform
clients about specific infectious diseases, vac-
cines, risk factors, and adverse events associated
with vaccination.
Staff training and education. Staff members should
understand the practice’s vaccination protocols
and other aspects of patient care. An informed
staff is able to play a large role in client educa-
tion, allowing for better time management and
staff utilisation. As an added benefit, job satisfac-
tion of staff members increases when they view
themselves as important members of the health
care team.
Medical record documentation. At the time of
vaccine administration, the following informa-
tion should be recorded in the patient’s perma-
nent medical record: the date the vaccine was
administered; the name of the person adminis-
tering the vaccine; the vaccine name, lot or serial
number, expiration date, and manufacturer; and
the site and route of vaccine administration. Use
of peel-off vaccine labels facilitates this type of
record keeping. Serologic test results and adverse
events associated with vaccination should also
be recorded in the patient’s permanent medical
record. A signed consent form maintained in the
record is the best documentation that relevant
information was provided to the client and that
the client consented to the procedure. At the very
least, a notation indicating that a discussion of
vaccine risks and benefits took place prior to
vaccination should be included in the record.
Suspected vaccine failures and adverse events
should be recorded in a manner that will alert all
staff members.
Methods to emphasise the importance of regularly
scheduled physical examinations. The following
methods may be used to convince clients of the
importance of bringing their cats in for regularly
scheduled examination:
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• On the invoice, the cost of vaccinations should be
separated from the cost of the office visit and
physical examination, so clients can appreciate
the value of all the services rendered. Each ser-
vice should be invoiced appropriately. Clients
will often be willing to pay for additional diag-
nostic testing, dental care, and other services if
they haven’t paid for unnecessary vaccines.

• Dual-copy physical examination forms can be
used to increase the client’s perception of the
value of the examination (Appendix 6).

• Reminders should be sent to clients at least
annually for adult cats and semiannually for
older cats (Appendix 5).

• Having a technician administer vaccines (when
allowed by law) at the completion of the physical
examination emphasises the primary importance
of the examination and consultation.
Recommendations and future considerations

To provide the best possible vaccination advice
to clients, veterinarians should have an under-
standing of the epidemiology of the disease
in question and the impact vaccination has
on disease prevalence and severity. Regrettably,
objective information on the impact of methods
to reduce infection rate and disease severity is
usually unavailable. The panel encourages
the collection of objective information on the
epidemiology of infectious diseases in cats as
well as on the efficacy of various prevention
strategies.

Information on vaccine labels should be stand-
ardised to allow more accurate comparison of
different products. Efficacy testing protocols
should be standardised, and vaccine challenge
exposure studies should include cats of various
ages and more closely parallel natural exposure.
In addition, safety testing protocols should be
expanded, and results should be presented more
clearly on vaccine labels.

Manufacturers should continue to develop and
market monovalent vaccines. It is logical to have
multiple vaccine antigens in a single product
when the target population and duration of
protection induced by the antigens is similar, the
route of administration is identical, and the prod-
uct’s efficacy and safety is not compromised
(eg, FHV-1 and FCV). However, as veterinarians
formulate vaccination protocols specific to the
needs of each cat, vaccines containing more than
one antigen become less useful. Additionally,
monovalent products facilitate staggering of vac-
cinations to encourage annual client visits. From
the manufacturers’ standpoint, gaining USDA
approval of monovalent vaccines is simpler and
less expensive.

The duration of immunity induced by most
feline vaccines is not known. Adjustments in
human vaccination protols, including revacci-
nation intervals, are determined in part by evalu-
ation of disease incidence data collected by the
Centers for Disease Control and Prevention.
However, with the exception of rabies, there is no
requirement that feline infectious diseases be
reported to any agency, so it is unlikely that
optimal revaccination intervals in cats will ever
be determined in a similar manner. The duration
of protection induced by feline vaccines must
therefore be determined by other means. The
panel encourages investigation of the actual dur-
ation of immunity induced by feline vaccines
and provision of that information on vaccine
labels.

Administration of rabies virus vaccines to cats
is subject to inconsistent state and local statutes.
In some cases, the requirements fail to consider
the duration of protection such vaccines induce;
annual administration of rabies virus vaccines
approved for triennial administration is required
in many locales. Veterinary organisations should
continue to work with state and local governing
bodies to ensure that rabies virus vaccine regu-
lations are consistent with the known duration of
immunity of available vaccines.

Interest in vaccine-related issues has increased
in the last several years, fueled in part by safety
concerns and questions regarding duration of
immunity. These issues are being addressed by
national veterinary organisations, scientists in
academic settings, and vaccine manufacturers.
The individual and cooperative efforts of these
groups should be applauded and encouraged.
Nonetheless, the quest to more completely
understand the etiopathogenesis, immune re-
sponse, and epidemiology of feline infectious
diseases must continue if practitioners are to
develop safer and more effective infectious
disease control programmes.

Although traditional methods of vaccine test-
ing and production are still viable, the future
impact of novel technologies (eg, recombinant
techniques) on vaccine safety, production, and,
possibly, duration of protection, cannot be over-
estimated. The manner by which recombinant
vaccines invoke immunity and the methods used
to evaluate the patient’s response often differ
from those of traditional products, and it will
be increasingly important for practitioners to
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familiarise themselves with this emerging tech-
nology. Animal vaccine manufacturers will in-
evitably continue to develop new and safer
vaccines, and if used properly, these products
have the potential to improve the quality of care
veterinarians deliver to their patients. There
is every indication that new products will be
introduced at an unprecedented rate, and veter-
inary practitioners must arm themselves with
information to enable them to make the most
appropriate vaccination recommendations.
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Appendix 1

Vaccination site recommendations

The following guidelines for recommended vac-
cine administration sites were developed by the
American Association of Feline Practitioners and
the Academy of Feline Medicine and adopted by
the Vaccine-Associated Feline Sarcoma Task
Force:

• Vaccines containing antigens limited to feline
parvovirus, feline herpesvirus-1, and feline cali-
civirus (with or without Chlamydia psittaci)
should be administered over the right shoulder
(avoiding the midline), as distally as possible.

• Vaccines containing rabies virus antigen (plus
any other antigen) should be administered on the
right rear limb, as distally as possible.

• Vaccines containing feline leukaemia virus anti-
gen (plus any other antigen except rabies virus
antigen) should be administered on the left rear
limb, as distally as possible.

• Injection sites of other medications should be
recorded.
Appendix 2

Model consent forms

The consent form should be entitled ‘Consent to
Vaccinate’ or something similar to clearly express
the purpose of the document. The body of the
document should describe the diseases being
vaccinated against, an estimate of the odds of the
cat contracting the disease (if known), benefits to
the cat of vaccination against the disease, the
expected adverse effects of vaccination, and odds
of the cat developing any particular adverse
effect. The document should also include the
veterinarian’s name, the clinic’s name and ad-
dress, the client’s name, and the name of the
animal being vaccinated. The document should
conclude with a statement of understanding and
consent, and areas for the client and veterinarian
to sign and date. If necessary, additional edu-
cational materials may be provided to clients in
advance to assist them in making their decision.
Materials provided to clients at the time the
informed consent form is signed are not
considered part of the information required for
providing informed consent.

Two examples of informed consent forms are
provided below; they are for educational pur-
poses only, and should not be considered legal
advice. Veterinarians should discuss develop-
ment of an informed consent form with an
attorney familiar with local informed consent
laws prior to using such forms in their practice.
Example 1—long form

Consent to Vaccination

The goal of animal vaccination is to effectively
reduce the extent and severity of infectious
diseases in our pets.

In granting this consent to vaccinate I hereby
state that:

1. I understand that (cat’s name) may be exposed
to (disease).

2. I understand that (cat’s name) has a (state
current best estimate of odds) chance of contracting
(disease).

3. I understand that vaccination of (cat’s name)
with (name and type of vaccine) will substantially
reduce but may not completely eliminate his/her
chances of contracting (disease).

4. I understand that (cat’s name) may develop
(list adverse effects) within (state time frame) of
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vaccination. I understand that these adverse
effects are usually minor and will usually resolve
without the need for additional veterinary care. I
understand that should (cat’s name) develop any
severe or unanticipated reaction to the vacci-
nation, I should contact (veterinarian’s name and
how he or she may be reached) immediately for
instructions.

5. I understand that (cat’s name) has a (current
best estimate of odds) chance of developing a
sarcoma (a type of tumour) at the vaccination site.
I understand that this type of tumour, should
it occur, is life-threatening and may require
extensive medical or surgical treatment.

6. I understand that Dr (veterinarian’s name)
makes no warranty, either express or implied, as
to the safety or efficacy of the vaccine being used.

7. I have had an opportunity to ask any ques-
tions I have concerning this vaccination.
All such questions have been answered to my
satisfaction.

Date: Owner’s signature:

Date: Witness’ signature:
Example 2—short form

Consent to Vaccination

I hereby consent to have my animal vaccinated
for (disease). I have read and understood to my
satisfaction the materials provided to me by Dr
(veterinarian’s name). He/she has answered, to
my satisfaction, all of my questions. I am aware
of the potential risks and benefits of vaccinating
(cat’s name) against (disease). I understand that
Dr (veterinarian’s name) makes no warranty,
either express or implied, as to the safety of
efficacy of the vaccine being used.

Date: Owner’s signature:

Date: Witness’ signature:
Appendices 3 and 4

Appendices 3 and 4 contain information specific
to veterinarians in the USA only and are there-
fore not reproduced here.
Appendix 5

Examples of examination reminder cards

Annual Examination Reminder

Clinic Name:

Clinic Address:

Clinic Phone Number:

Dear (cat’s name),

Our records indicate that it’s time for your
annual check-up. This check-up includes:

* a physical examination for early disease
detection

* a yearly assessment of your vaccination needs

* a plan for dental health

* diagnostic testing individualised for your
needs

* parasite control

* nutritional counselling customised for you

*answering your person’s questions to prevent
problems

Please have your people call our people to set
up an appointment to help us keep you in
‘purrfect’ shape. We look forward to seeing you
soon.
Semiannual Examination Reminder
(for older cats)

Clinic Name:

Clinic Address:

Clinic Phone Number:

Dear (cat’s name),

Because you are in your ‘golden years’, it is
important to take care of yourself in order to
maintain a healthy, youthful lifestyle.

To help make this possible, your friends at the
(clinic name) want to remind you that it is time
for your semi-annual physical examination.

Please have your family call or stop into the
clinic to make an appointment.
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Appendix 6

1.  ATTITUDE
    Normal/Alert
2.  HYDRATION
    Normal
3.  COAT & SKIN
    Normal
    Other
4.  EYES
    Normal
5.  EARS
    Normal
6.  NOSE AND THROAT
    Normal
7.  MOUTH, TEETH AND GUMS
    Normal
    Tartar
    Gingivitis
    Mucus membrane colour
    Other
8.  LEGS AND PAWS
    Normal
DESCRIPTION (Numbers below correspond to numbers above)

    Other

    Other

    Other

    Mild
    Mild

    Mod
    Mod

    Severe
    Severe

    Pink     Pigmented

    Other

    Flea comb negative

    Other

    Other
9.  WEIGHT
    Normal     Other

    Underweight by    Overweight by
10. HEART (Normal heart rate in clinic 150–200)
    Normal     Slow     Fast [HR –          ]
    Murmur
    Other

Grade (        / VI)

11. LUNGS
    Normal     Other

12. ABDOMEN
    Normal     Other

13. GASTROINTESTINAL SYSTEM
    Normal     Other

14. UROGENITAL SYSTEM
    Normal     Other

15. LYMPH NODES, TONSILS, & THYROID GLANDS
    Normal     Other

16. CENTRAL NERVOUS SYSTEM
    Normal     Other

Vaccines given today     FVRCP
    Feline leukemia
    FVRCP
    Rabies
    Feline leukemia
    Other

Future vaccines

/ SN:

    in 3–4 weeks
    in 3–4 weeks
    in 3–4 weeks

/
    in 3–4 weeks
    in 3–4 weeks
    in 3–4 weeks

    Other
    Rabies (         yr)

Hospital Name
Hospital Address
Phone Number

Client
Examined By:

Cat Date
Technician/Assistant:

Weight

Diet

Age

Temp

F FS M MN

    Feline leukemia virus
    Feline immunodeficiency virus
    Fecal floration
    Baseline testing
    Comprehensive profile
    Heartworm test
    Urinalysis
    Other

LAB WORK

    Vaccine risk vs. benefits
    Dental protocol
    Recc. for cats that go outdoors
    Flea treatment protocol
    Explanations of diagnostic testing
    Introducing your new cat
    Heartworm information
    Other

RECOMMENDED HANDOUTS

Assessment

Recommendations

Next Visit
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