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Testing and Management

Clinical importance: Feline leukemia virus (FeLV) and feline immunodeficiency virus (FIV)
infections are found in cats worldwide. Both infections are associated with a variety of clinical
signs and can impact quality of life and longevity.
Scope: This document is an update of the 2008 American Association of Feline Practitioners’

feline retrovirus management guidelines and represents current knowledge on pathogenesis,
diagnosis, prevention and treatment of retrovirus infections in cats.
Testing and interpretation: Although vaccines are available for FeLV in many countries and for FIV in
some countries, identification of infected cats remains an important factor for preventing new infections.
The retrovirus status of every cat at risk of infection should be known. Cats should be tested as soon as
possible after they are acquired, following exposure to an infected cat or a cat of unknown infection status,
prior to vaccination against FeLV or FIV, and whenever clinical illness occurs. It might not be possible to
determine a cat’s infection status based on testing at a single point in time; repeat testing using different
methods could be required. Although FeLV and FIV infections can be associated with clinical disease,
some infected cats, especially those infected with FIV, can live for many years with good quality of life.
Management of infected cats: There is a paucity of data evaluating treatments for infected cats,
especially antiretroviral and immunomodulatory drugs. Management of infected cats is focused on effective
preventive healthcare strategies, and prompt identification and treatment of iliness, as well as limiting the

spread of infection.

Keywords: Feline leukemia virus; feline immunodeficiency virus; FeLV; FIV; polymerase chain reaction;

PCR; diagnostics; veterinary sciences

Introduction

Feline leukemia virus (FeLV) and feline
immunodeficiency virus (FIV) are among the
most common causes of infectious disease of
cats and are found worldwide. A large obser-
vational study evaluated FeLV and FIV test
results over a 9-year period from 2008 to
2016.! The data were collected from a referral
laboratory database containing results from
cats tested in the field using point-of-care
(POC) tests. Almost 3 million test results from
68 countries grouped into seven global
regions were analyzed (Table 1).

A 2006 survey of over 18,000 cats in the USA
and Canada reported 2.3% of cats positive for
FeLV antigen and 2.5% of cats positive for FIV
antibody.? In 2009, a survey of over 11,000 cats
in Canada reported prevalences of 3.4% for FeLV
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antigen and 4.3% for FIV antibody.®> Another
large study, in 2010, evaluated test results of over
62,000 cats from veterinary clinics and shelters
in the USA and Canada for FeLV antigen and
FIV antibody:* In that study, prevalence for FeLV
antigen and FIV antibody was 3.1% and 3.6%,
respectively. A prospective study in Europe that
tested cats visiting a veterinary facility for FeLV
RNA in saliva as a measure of antigenemia from
September 2016 to March 2017 found an overall
prevalence of 2.3%.5 The highest prevalence was
in Southern Europe (5.5%) and the lowest in
Northern Europe (0.7%).

These studies show

that although guide-
lines for prevention
of infection have
been available for
decades, there
remains a need

to improve adher-

The International Society
of Feline Medicine (ISFM)
is pleased to endorse these

ence to testing practice guidelines
and vaccination from the AAFP.
recommendations.
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Table 1

Prevalence of FelLV antigen and FIV antibody by

region in samples submitted to a referral laboratory

(2008-2016)

Region (number

FeLV antigen prevalence FIV antibody prevalence

of cats tested) (%) (%)
North America (2.5 million) 4 5

Caribbean (6882) 9 13
Latin America (9984) 13

Northern Europe (95,800) 7

Southern Europe (206,157) 12 12
Middle East/Africa (4787) 14 14
Asia-Pacific (81,201) 6 13

From Buch J, Beall M, O’Connor T, et al’
FelV = feline leukemia virus; FIV= feline immunodeficiency virus

Outcomes of
FelV infection
have been
redefined and
are now
classified as
abortive
infection,
regressive
infection and
progressive
infection.

Pathogenesis and outcomes
of infection

Feline leukemia virus infection
Transmission of feline leukemia virus

FeLV is transmitted through close contact
among cats. Commonly, it is spread vertically
and horizontally from infected queens to their
kittens and horizontally among cats that live
together or that fight. There is an age-related
increase in resistance to FeLV infection;
kittens have the highest risk of becoming
progressively infected.® However, some
studies have demonstrated efficient natural
and experimental infection in adult cats.”

Pathogenesis of feline leukemia virus
Progressively infected cats shed infectious
virus in body fluids, including saliva, nasal
secretions, milk, urine and feces.®8 Cats
typically acquire FeLV via the oronasal route
but can also become infected through bite
wounds. After virus exposure via the oronasal
route, FeLV can be found first in the local
lymphoid tissues; it then spreads via mono-
cytes and lymphocytes (primary viremia; see
‘Glossary of terms on page 24) into the periph-
ery. During this primary viremia, the virus
can infect the bone marrow.” After bone mar-
row infection, a secondary viremia can occur,
with FeLV-containing leukocytes and platelets
appearing in the blood, resulting in virus
being detectable by immunofluorescent anti-
body (IFA) test.

Outcomes following exposure to feline
leukemia virus

Based on molecular methods, the possible
outcomes of infection following FeLV expo-
sure have been redefined.'®'?> Qutcomes of
FeLV infection are now classified as abortive
infection (comparable to the former ‘regressor
cats’), regressive infection (comparable to



the former ‘latent infection’, with or without
previous ‘transient viremia’) and progressive
infection (comparable to the former ‘persis-
tent viremia’). The likelihood of each outcome
depends on the infection pressure and the
cat’s immune status, and has been described
in experimental infections using specific
pathogen-free cats.

In the past, exposure to FeLV has been
described as resulting in abortive infection in
20-30% of cats, regressive infection in 30-40%
of cats and progressive infection in 30-40% of
cats.> However, large field studies testing
simultaneously for p27 antigen, proviral
DNA, viral RNA and virus-neutralizing anti-
bodies have identified a higher proportion of
cats that have presumed abortive infections
based on a pattern of negative antigen and
PCR tests in the presence of neutralizing anti-
bodies. In a study of 495 owned pet cats in
Germany, 4% were classified as having
abortive infection, 2% as progressive and 1%
as regressive.'* In a study of 440 owned pet
cats in Australia, 11% were classified as hav-
ing presumptively abortive infection, 2% as
presumptively regressive and 0.5% as pre-
sumptively progressive.’® This suggests that
abortive infection may be the most common
outcome following exposure under typical
conditions. In contrast, in two populations of
cats in Australia (one group of 38 cats and one
group of 51 cats) in which FeLV-infected and
uninfected cats were co-mingled without
separating healthy from clinically ill cats, 9%
were classified as having abortive infection,
25% as regressive and 21% as progressive,
suggesting that resistance to infection may be
compromised by intense infectious pressure,
comorbidities and a stressful environment.!®

Viral RNA is usually detectable in plasma
by real-time reverse-transcriptase polymerase
chain reaction (QRT-PCR) testing within 1 week
of FeLV exposure, followed by proviral DNA
detection by PCR within 2 weeks of exposure
and finally by FeLV antigen detection, which
usually occurs by 30 days but can be longer in
some cats.!®It is not only cats with progressive
infection that undergo the early phases, but
also some cats with regressive infection.
These regressively infected cats have similar
proviral and plasma viral RNA loads in their
peripheral blood at the beginning of their
infection; however, in contrast to cats with
progressive infection, their viral load will
decrease to undetectable levels over time.'>!”
% Progressive infection In cats with pro-
gressive infection, FeLV infection is not
contained during the early stage, and extensive
virus replication occurs first in the local
lymphoid tissues, then in the bone marrow,
and subsequently in mucosal and glandular
epithelial tissues.” Mucosal and glandular
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Although guidelines for prevention of infection
have been available for decades, there remains
a need to improve adherence to testing and
vaccination recommendations.

infection is associated with excretion of
infectious virus, mainly in saliva but also in
other secretions. Progressive infection is
characterized by insufficient FeLV-specific
immunity and usually neutralizing antibodies
are not detectable. Cats with progressive
infection have a shorter survival time than cats
with regressive FeLV infection and typically
succumb to FeLV-associated diseases within
several years after infection.!11819
< Regressive infection Regressive infection
is accompanied by an immune response that
contains, but does not eliminate, virus
replication. Viral shedding does not occur after
the first antigenemic phase is over.%20%
However, FeLV proviral DNA can be detected
in the blood by some PCR assays.!01724

FeLV is integrated into the cat’s genome and
is unlikely to be completely cleared over time.?®
Regressively infected cats do not shed
infectious virus. However, it has been
demonstrated that proviral DNA is infectious
via blood transfusion and can lead to viremia
and FeLV-associated disease in susceptible
recipient cats.?® Cats with regressive infection
demonstrate continuously high titers of virus-
neutralizing antibodies!” and are at low risk
of developing FeLV-associated diseases.?”?
However, reactivation can occur in cats with
regressive infection, particularly if they are
immunosuppressed, so they become viremic
and develop FeLV-associated disease. The risk
of reactivation of viremia decreases with time
(duration after the cat has cleared viremia)
but it has been shown that the integrated
provirus retains its replication capacity, so
reactivation can still occur many years after
the initial exposure to FeLV.?’ In some cats,
regressive infection itself might be associated
with clinical disease, such as lymphoma®*° or
bone marrow suppression.?’
% Abortive infection Abortive infection has
been observed following experimental FelLV
inoculation and is characterized by negative
test results for culturable virus, antigen,
viral RNA and proviral DNA.1%% The only
indication of FeLV infection is the presence
of antibodies. Although not common after
experimental infection, abortive infection
seems to be more common in the field, as cats
with natural infections can show evidence of
FeLV antibodies in the absence of detectable
viral RNA, proviral DNA or antigen, and
without having received FeLV vaccines.” 141532
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The most
important
measure for the
control of FelLV
and FIV is the
identification
and
segregation of
infected cats.

Feline immunodeficiency virus infection
Transmission of feline immunodeficiency
virus

The major mode of FIV transmission is
through bite wounds that introduce saliva
containing virus and FIV-infected white blood
cells. Transmission of FIV from infected queens
to their kittens has been demonstrated experi-
mentally,**3* but appears to be uncommon in
naturally infected cats.*3¢ Transmission is also
uncommon among cats living together in a
household without fighting; however, a certain
degree of risk remains. In one household of 26
cats that were not observed to fight, FIV infec-
tion was originally diagnosed in nine cats, but
spread to six other cats during a 10-year obser-
vation period.”” This household also included
cats coinfected with FeLV, which might have
predisposed some cats to FIV infection.
However, in a sanctuary in which eight FIV-
infected cats were housed with 130 uninfected
cats, no transmission was documented over
several years.®® Sexual transmission, the most
common mode of transmission of human
immunodeficiency virus (HIV), appears to be
unusual for FIV, even though the semen of
infected cats frequently contains infectious
virus and biting can occur during mating.?

Pathogenesis of feline immunodeficiency
virus

After experimental inoculation, acute FIV
infection can be associated with transient
fever, lymphadenopathy and lymphopenia,
but this has not been reported in natural infec-
tion, perhaps because the early signs might
not be noticed by cat owners. During this
acute stage, FIV is detected in high concentra-
tions in the blood by culture and PCR. Within
the first few weeks of infection, both CD4+
(helper) and CD8+ (cytotoxic-suppressor)
T lymphocyte concentrations decline.*%4! The
initial phase is followed by an immune
response characterized by the production of
FIV antibodies, suppression of circulating
virus leading to a decreasing viral load, and
an increase in CD8+ T lymphocytes to higher
than pre-infection levels. This results in an
inversion of the CD4:CD8 ratio that can per-
sist for the rest of the cat’s life. Over time, both
CD4+ and CD8+ lymphocyte numbers contin-
ue to gradually decline.*>%

Following the primary phase, cats enter a
long asymptomatic stage that can last for
many years (Figure 1). During this stage,
progressive dysfunction of the immune
system can occur. Thus, FIV-infected cats are
predisposed to chronic and recurrent infec-
tions. Neoplasia is about five times more
common than in uninfected cats.** Although
chronic inflammatory conditions and sec-
ondary infections are more common in cats
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with low CD4+ T lymphocyte counts, some
cats with very low CD4+ counts remain
healthy. Cell-mediated immunity is more
profoundly affected than humoral immunity.
Hyperglobulinemia, characteristic of non-
specific stimulation of humoral immunity,
can also occur in cats with FIV infection.*
Survival time for FIV-infected cats is highly
variable among individuals, but can be simi-
lar to that of non-FIV-infected cats.?”45-48

Diagnosis of retrovirus infections

The most important measure for the control of
FeLV and FIV is the identification and segre-
gation of infected cats. Thus, the American
Association of Feline Practitioners (AAFP)
recommends screening all cats for infection at
the time they are first acquired, prior to initial
vaccination against FeLV or FIV, following
potential exposure to infected cats, or if clini-
cal signs of illness are displayed.

POC tests based on ELISA or rapid
immunomigration (RIM) methodologies are
commonly used in veterinary practice to detect
FeLV antigen and FIV antibodies in whole
blood, serum or plasma. In addition, POC tests
for the detection of FeLV antibodies® and in-
house PCR tests detecting FeLV and FIV
provirus®?® are available in some countries,
but only limited data evaluating these tests are
available. Referral laboratories also offer vari-
ous tests for FeLV and FIV detection.

Since a positive screening test result has
potentially important clinical consequences,
additional testing is recommended, especially
in low-risk cats (eg, apparently healthy cats,
indoor-only cats) where the likelihood of a
false-positive result is greater than in higher
risk cats (eg, sick, outdoor access). False-
positive results might, among other things,
arise from improperly conducted tests or test
failure. Negative test results are generally reli-
able when highly sensitive POC tests are
used, especially in apparently healthy cats
with a low-risk lifestyle. The exception would
be when the cat is in the early phase of infec-
tion before FeLV antigenemia (<30 days) or
FIV antibodies (<60 days) have developed.
In addition, false-negative test results can
arise because changes in FIV isolates may
occur over time; for example, through
movement of cats geographically or between
countries. Indeed, a study in Europe demon-
strated an increasing number of cats testing
negative for FIV antibody with POC tests but
positive on Western blot between 1998 and
2019 compared with cats tested in earlier
years, suggesting a reduction in the diagnostic
efficiency of FIV POC tests in geographic areas
where cats may be infected with imported
isolates.!
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Figure 1 Outcomes of infection with feline immunodeficiency virus (FIV). Ab = antibody; PCR = polymerase chain reaction. Courtesy of IDEXX.
Copyright © 2019, IDEXX Laboratories. All rights reserved. Used with permission

Cats are tested under various circumstances
and for different reasons, so a single testing
protocol is difficult to recommend for all cats.
See Figure 2 for a testing protocol that can be
adapted to different situations. A diagnostic
tool developed in Europe for testing cats for
FelV is also available (abcdcatsvets.org).
Note there are differences in test types and
test performance in different countries.

Several comparison studies of FeLV and FIV
tests have been performed over the years.5>>*
However, these studies are difficult to
compare due to differences in study design,
especially concerning the reference standards
used. In addition, tests with similar names
can differ among countries or might have
undergone design changes over time. It is
difficult to select an appropriate gold stan-
dard for FelV diagnostic test comparison
studies — there is no gold standard for antigen
detection and PCR is of limited value (without
concurrent results from antigen testing)
since it detects not only progressively but
also regressively infected cats (provirus
carriers).

Feline leukemia virus infection

Diagnosis of FeLV infection is usually based
on the detection of soluble FeLV p27 antigen
using POC tests. Testing can be performed on

serum, plasma or whole blood. FeLV antigen Susceptibility
tests should not be performed on tears or
saliva, as reported sensitivities are low.5%>% to FelLV

In one study, use of saliva was only able to
detect 54% of infected cats.’® Testing is not
confounded by maternally acquired immuni-
ty or FeLV vaccination. Most cats will test
positive within 30 days of exposure,
although development of antigenemia can
take longer in some cats. Since the conse-
quences of a positive screening test for FeLV
are significant for the cat’s future, additional
testing is recommended, especially in low-risk
and asymptomatic cats.'”>% Immediate
retesting in the event of questionable or posi-
tive FeLV p27 antigen POC test results can be
performed at a referral laboratory using either
a microwell plate ELISA for p27 antigen or
PCR detecting FeLV provirus. Alternatively, a
POC p27 antigen test of a different brand can
be used.

infection is
highest in
young cats, but
the cumulative
lifetime risk
of exposure
results in a
slighter higher
prevalence of
infection in
older cats.
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Diagnostic algorithm for retrovirus infection

Level 2 diagnostics

Level 1 diagnostics

FIV
positive
POC test
or referral
laboratory FelLV
test for positive
FelV antigen/
FIV antibody
FeLV or FIV
negative

FIV PCR or
Western blot
or POC test
from another
manufacturer

FeLV PCR
or referral
laboratory
microtiter
antigen (if
not already
done) or IFA
test

Retest in 30
days (FelLV)
or 60 days
(FIV) if there
is high risk
of recent
exposure

Positive:
FIV infection Cats are tested
confirmed under various
Negative: circumstances
FIV status and for
unclear
different
- reasons, SO a
Positive:
FeLV infection sing|e testing
confirmed .
protocol is
Negative: difficult to
FelV status d
S recommen
for all cats.

Figure 2 Level 1 diagnostics might be sufficient in circumstances where the test results are consistent with the patient’s
signalment and clinical signs. Level 2 diagnostics can be appropriate to clarify infection status in some patients. This
diagnostic algorithm will correctly identify the true infection status for most cats. Regressive feline leukemia virus (FeLV)
infections, recent exposure, atypical responses and changes in the immune response over time complicate the
interpretation and reliability of tests performed at a single point in time. The true status of cats with discordant results
can be difficult to resolve. FIV = feline immunodeficiency virus; IFA = immunofluorescent antibody; POC = point-of-care;

PCR = polymerase chain reaction

In one study, four different FeLV POC tests
were compared using 146 FelV-positive and
154 FeLV-negative serum or plasma samples.
The results of two commercial ELISAs were
used as the gold standard for the determina-
tion of true FeLV infection status. Sensitivity
and specificity were 100% and 100% for IDEXX
SNAP FIV/FeLV Combo, 89.0% and 95.5% for
Witness FeLV-FIV, 91.8% and 95.5% for Anigen
Rapid FIV Ab/FeLV Ag, and 85.6% and 85.7%
for VetScan Feline FeLV/FIV Rapid test kits,
respectively.®® However, other studies investi-
gating different cat populations and using dif-
ferent gold standards to determine infection
status have revealed different results.3%>

Progressively infected cats can be identified
using POC tests that detect soluble free FeLV
p27 antigen in the blood, indicative of antigen-
emia; in general, antigenemia is equivalent to
viremia, although exceptions have been
reported.®® Only viremic (antigen-positive)
cats shed virus under natural circumstances
and are infectious for other cats. This includes
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cats with progressive infection and cats with
regressive infection in the early phase of tran-
sient viremia or after reactivation of infection.
Regressive infections are characterized by
low levels of antigen and proviral DNA. At
times, concentrations of one or the other can
drop below the level of detection of some tests,
leading to discordant results that may change
over time.®! Quantitative PCR assays for provi-
ral DNA are becoming commercially available
in more countries and they provide additional
information to classify a cat’s status.'>*! Cats
that initially test positive by both p27 antigen
and PCR can transition to a regressive infection
pattern, usually within 16 weeks of infection.
Although saliva is less sensitive than blood
or serum for POC tests, it can be used for RT-
PCR to detect FeLV RNA and, thus, FeLV
shedding.8¢ Detection of viral RNA in saliva
is a reliable parameter of antigenemia and
shedding.®? According to a European study,
detection of viral RNA in saliva swabs can be
useful if blood collection is not feasible in large
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groups of cats. Saliva swabs from several cats
can be pooled for analysis (ideally from a max-
imum of 10 cats). However, if a pooled sample
is positive for FeLV, individual testing must be
performed to determine each cat’s status.®® In
an experimental setting, RT-PCR performed
on saliva and blood can detect infection as
early as 1-3 weeks post-exposure.®1¢

IFA tests for blood or bone marrow smears
are available from some commercial laborato-
ries for the diagnosis of FeLV infection. These
tests detect secondary viremia once bone
marrow infection is established. Before bone
marrow infection is established, cats will test
negative using IFA. Most cats with regressive
infections and those that resist bone marrow
infection will also test negative. The subjective .
nature of IFA interpretation and differences Detection
in performance among laboratories can 1§ad of antibodies
to both false-positive and false-negative

results. False-negative results may also be is generally
observed in cats with leukopenia and regres- ., . ,
sive infections. indicative of

Discordant results between antigen tests ; F

and other techniques such as PCR and IFA can FIVREEESOn.
occur as these tests detect the cat’s stage of
infection at a single point in time (Figure 3).
Repeat testing over time might be needed to
clarify the status of some cats. Cats with dis-
cordant test results should be considered
potential sources of infection for other cats
until their status is clarified.
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Figure 3 Feline leukemia provirus and antigen test results may vary depending on the cat’s
immune status at the time of testing. High levels of provirus and antigen are most commonly
associated with progressive infection, while low levels of provirus and antigen are most
commonly associated with regressive infection. FeLV = feline leukemia virus. Courtesy of IDEXX.
Copyright © 2019, IDEXX Laboratories. All rights reserved. Used with permission

Feline immunodeficiency virus infection
FIV infection is most commonly diagnosed
through detection of FIV-specific antibodies
using POC tests performed on whole blood,
serum or plasma. Infected cats usually
develop high concentrations of FIV-specific
antibodies, and FIV produces a persistent
infection from which cats do not recover.
Thus, detection of antibodies is generally
indicative of FIV infection. In veterinary prac-
tice, antibodies are usually identified using
either ELISAs or RIM assays, which detect
antibodies to various viral antigens. Different
antibodies are detected by the available POC
test kits. Most cats produce antibodies within
60 days of infection.

Most currently available POC tests for FIV
have been shown to be highly sensitive and
specific based on various comparison studies,
despite differences in study design and refer-
ence standards.>2* In a study comparing four
different FIV POC tests in the USA using 94
FIV-positive and 97 FIV-negative serum or
plasma samples, and comparing the results
with virus isolation as the gold standard, sen-
sitivity and specificity were 97.9% and 99.0%
for IDEXX SNAP FIV/FeLV Combo, 94.7%
and 100% for Witness FeLV-FIV, 96.8% and
99.0% for Anigen Rapid FIV Ab/FeLV Ag, and
91.5% and 99.0% for VetScan Feline FeLV /FIV
Rapid test kits, respectively.®® No significant
differences in performance among the four
tests were reported.

Several referral laboratory tests are avail-
able for additional testing after a positive POC
test for FIV antibodies. However, establishing
the true FIV infection status of cats can some-
times be difficult, even with extensive addi-
tional testing. Western blotting traditionally
has been used as a gold standard diagnostic
test for detection of FIV antibodies. While it
did not perform as well as some POC tests in
one North American study,® in a European
study it was able to detect some cats that were
antibody negative with POC tests."!

Detection of FIV proviral DNA or viral RNA
(or both) by PCR is commonly used as an addi-
tional test by commercial laboratories in North
America. However, some infected cats are not
detected by PCR, which is likely due to viral
sequence variation or low virus loads.>%5-68
The primers used to amplify gene segments
should be designed to bind to highly con-
served regions such as the gag gene of FIV,
since it has been shown that env recombinants
occur commonly in naturally infected cats.”
In addition, the accuracy of PCR results varies
among different laboratories;”® therefore,
assays that have been independently validated
should be used. In an independent study of
239 FIV-unvaccinated cats in Australia, the
sensitivity and specificity of the FIV RealPCR

JFMS CLINICAL PRACTICE



SPECIAL ARTICLE / 2020 AAFP feline retrovirus guidelines

test (IDEXX Laboratories) were 92% and 99%,
respectively.® It is reasonable to further assess
cats with a positive FIV POC test result by
performing additional testing (Figure 2),
especially in low-risk cats. However, some
high-risk cats with positive FIV POC test
results, such as free-roaming, aggressive male
cats, may not require additional testing.

During the early phase of FIV infection, cats
can test antibody negative. Therefore, when
the results of antibody testing are negative,
but recent infection cannot be ruled out, test-
ing should be repeated no earlier than 60 days
after the last potential exposure. Although
most cats develop antibodies within 60 days
of exposure to infection, antibody develop-
ment can be delayed in some cats. Throughout
the asymptomatic phase of infection, FIV-
specific antibodies are readily detected in the
blood of most cats. However, some cats
entering the terminal phase of infection might
test antibody negative because of high viral
loads sequestering antibodies in antigen-
antibody complexes. In addition, false-
negative results are possible with any test. If a
cat at high risk of FIV infection with typical
clinical signs is antibody negative on a POC
test, follow-up testing should be performed
with another method, such as PCR or Western
blot.

Although POC antibody tests are conve-
nient and highly reliable in most situations,
such tests should be interpreted carefully in
kittens that test positive. Antibodies are
passively transferred to kittens that nurse on
naturally infected or vaccinated queens. This
can lead to a positive POC antibody test result
up to the age of 6 months if the queen was
infected. In a study of 55 kittens born to FIV-
vaccinated, uninfected queens, all kittens test-
ed positive for FIV antibodies shortly after
birth and for the first several weeks of life.”!
By 12 weeks of age, all kittens tested FIV
antibody negative. Under natural circum-
stances, if a chronically FIV-infected queen is
otherwise healthy, kittens born to that queen
rarely acquire FIV infection in utero or post-
natally. Consequently, most kittens that test
antibody positive initially will test negative
when maternal antibodies have waned.
Therefore, FIV antibody-positive kittens can
be retested immediately with a reliable PCR
assay to clarify their status. Kittens persistent-
ly testing FIV antibody positive after 6 months
of age are likely to be truly infected.

The use of the FIV vaccine (Fel-O-Vax FIV;
Boehringer Ingelheim) in Canada, the USA,
Australia, New Zealand and Japan has compli-
cated the diagnosis of FIV infections based on
antibody detection, since vaccinated cats pro-
duce antibodies that cannot be distinguished
from antibodies induced by natural infection
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When results
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by some commercially available tests.
Antibodies can usually be detected within a
few weeks of vaccination and it has been
shown that they can persist for more than
7 years in some cats.®® Fel-O-Vax FIV was
discontinued in Canada and the USA in 2015
but previously vaccinated cats testing FIV-
antibody positive due to vaccination will
remain in the cat population for some years to
come. Also cats may travel from locations
where the vaccine is still in use to Canada, the
USA and other countries where the vaccine is
not available.

Comparison of three commercially available
POC antibody tests was performed in a popu-
lation of 119 FIV-vaccinated and 239 FIV-
unvaccinated Australian cats.®® FIV infection
status was determined by considering the
results of all antibody tests together with
results from PCR testing; virus isolation was
used for rare discrepant cases. Two POC tests,
Witness FeLV-FIV (sensitivity 100%, specifici-
ty 98%) and Anigen Rapid FIV Ab/FelV Ag
(sensitivity 100%, specificity 100%), demon-
strated excellent sensitivity and specificity,
and were shown to determine the true FIV
infection status of cats irrespective of FIV vac-
cination history, if the primary vaccination
had been administered at least 6 months pre-
viously. The IDEXX SNAP FIV/FeLV Combo
test, however, detected antibodies induced by
previous vaccination as well as those induced
by FIV infection. In a follow-up study, the
same research group evaluated the use of
saliva (rather than blood) to diagnose FIV
infection using the three POC tests and one
PCR test.”? Sensitivities were 44% (IDEXX
SNAP FIV /FeLLV Combo), 92% (Witness FeL.V-
FIV), 96% (Anigen Rapid FIV Ab/FeLV Ag)
and 72% (RealPCR), whereas the specificity
for all tests was similar at 98-100%. The
researchers concluded that two POC test kits
(Witness and Anigen) could accurately identi-
fy FIV infection using saliva, regardless of FIV
vaccination history. Testing saliva could be
useful in areas where FIV vaccination is avail-
able and when venipuncture without skilled
restraint or sedation is not possible, such as
in situations where large numbers of cats
must be screened for FIV infection quickly
and easily.

A study conducted in the USA also evaluat-
ed whether some POC tests could be used to
differentiate between antibodies induced
following FIV vaccination vs infection.” The
study compared four tests: IDEXX SNAP
FIV /FeLV Combo, Witness FeL.V-FIV, Anigen
Rapid FIV Ab/FeLV Ag and VetScan Feline
FeLV/FIV Rapid test kits. In this study, 104
uninfected specific pathogen-free cats were
vaccinated three times and plasma samples
were collected 2-14 months after vaccination.
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Cats were confirmed to be FIV-free by virus
culture. The IDEXX SNAP FIV/FeLV Combo
and the VetScan Feline FeLV /FIV Rapid tests
had positive results in 102/104 and 88/104
uninfected vaccinated cats, respectively. The
Witness FeLV-FIV and the Anigen Rapid FIV
Ab/FelLV Ag tests correctly identified nearly
all vaccinated cats as uninfected. Specificity in
FIV-vaccinated cats was 98.1% for Witness
FeLV-FIV, 98.1% for Anigen Rapid FIV
Ab/FeLV Ag, 21.2% for VetScan Feline
FeLV/FIV Rapid and 1.9% for IDEXX SNAP
FIV /FeLV Combo tests.

To determine the duration of interference of
diagnostic tests by FIV vaccination, a longitu-
dinal study of vaccinated cats was conduct-
ed.”* Kittens received a primary vaccination
series according to the manufacturer’s recom-
mendations and were periodically tested over
6 months using the IDEXX SNAP FIV/FeLV
Combo, Anigen Rapid FIV Ab/FelLV Ag,
Witness FeLV-FIV and VetScan Feline
FeLV/FIV Rapid test kits. Some cats tested
positive using all tests 4 weeks after the first
vaccination. Subsequently, 100% of the cats
remained positive with the IDEXX SNAP
FIV/FeLV Combo and 83% remained positive
with the VetScan Feline FeLV/FIV Rapid test
for the duration of the study, while cats tested
with the Anigen Rapid FIV Ab/FeLV Ag and
Witness FeLV-FIV tests became negative by
6 months after the third vaccination for FIV.
It was concluded that the Anigen Rapid FIV
Ab/FeLV Ag and the Witness FeLV-FIV tests
could be used for the diagnosis of FIV infec-
tion in vaccinated cats, providing that prima-
ry vaccination occurred more than 6 months
previously.

between veterinarians and pet owners.
Implementing testing and vaccination proto-
cols, staff and owner education, owner vacci-
nation reminder programs and environmental
management can help contain the spread of
these infections.

Traditionally, FeLV infection has primarily
been viewed as a concern for cats that are
‘friendly’ or ‘social’ with other cats because
close, intimate contact among cats facilitates sali-
vary transmission. This type of contact occurs
among cats through nursing, mutual grooming,
and sharing of food, water and litter boxes.
However, infection can also occur from inter-cat
aggression and studies have shown cats exhibit-
ing aggressive behavior to have an increased
risk of FeLV infection.®>”> Less common sources
of FeLV infection include contact with other
body fluids (eg tears, plasma, urine, feces),
transplacental transmission, use of contaminat-
ed surgical and dental instruments, and blood
transfusion.!3?7¢ While susceptibility to infec-
tion is highest when cats are young, the cumula-
tive lifetime risk of exposure results in a slighter
higher prevalence of infection in older cats.?

On the other hand, most natural FIV infec-
tions likely result from inter-cat aggression
between “unfriendly’ cats because the major
mode of transmission is through bite
wounds.*>7778 Transmission rarely occurs from
queen to kittens in a natural environment.3$”?

Risk factors for feline leukemia virus and

feline immunodeficiency virus infections

Prevention strategies start with recognition
of risk factors associated with FeLV and FIV
infections. Avoidance or minimization of risk
factors that are amenable to control (eg,
lifestyle, vaccination) should be assessed for
each cat (Figures 4 and 5). Patient characteris-

=l

Figure 4 Outdoor lifestyle is a risk factor for retrovirus infection; not all Figure 5 Inflammatory oral disease, such as gingivostomatitis, is associated

infected cats will appear ill. Courtesy of Janet Wolf with an increased risk of retrovirus infection. Courtesy of Susan Little
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Table 2  Patient characteristics associated with increased

prevalence of retrovirus infection*4%4%75.78,80,81

Risk factor FelLV FIV
Increasing age XX XXX
Male sex XX XXX
Sexually intact status XX XXX
Outdoor access XXX XXX
Close contact with infected cats XXX XX

Inter-cat aggression XX XXX
lliness (especially oral disease, abscess, respiratory XXX XXX

tract disease)

Kitten born to an infected queen XXX X

‘xxx” indicates a stronger risk association than ‘xx’ or ‘x’
FelV = feline leukemia virus, FIV = feline immunodeficiency virus

tics associated with increased prevalence
of retrovirus infection are listed in Table 2.

Vaccination

Feline leukemia virus vaccination
While testing and identification of FeLV-
infected cats is necessary for preventing FeLV
infection, vaccination is also an important
. \ preventive tool. Combined use of testing and
Vaccination vaccination programs is likely the reason for
against FeLV the decrease in .FeITV pre.vz?l.ence in Europe
and North America in the initial decades after
does not the virus was discovered.*>14458283 However,
o recent studies indicate that the prevalence of
diminish the FeLV has plateaued in some countries, so
importance increased efforts are necessary to further
] decrease the prevalence.#**# In one study, a
of testing to history of vaccination against FeLV was asso-
ciated with a reduced risk of FeLV infection in

identify and cats treated for abscesses and bite wounds.”
isolate cats Unvaccinated cats with bite wounds were 7.5
times more likely to be infected with FeLV

that are than vaccinated cats, suggesting that FeLV

vaccination provides protection.

Several vaccines for FelV are available,
infected. including adjuvanted inactivated whole virus
vaccines, recombinant subunit vaccines and
a genetically engineered subunit recombinant
canarypox vector vaccine. Commercially
available vaccines appear to provide protec-
tion against progressive infection and FeLV-
associated diseases.!'858¢ Nevertheless, it
remains difficult to assess vaccine efficacy for
several reasons. Most of the published effica-
cy trials have been small studies conducted in
research cats and have been performed or
supported by the vaccine manufacturers.®-%
Other factors that hamper interpretation of
vaccine efficacy studies include lack of stan-
dard challenge and testing protocols, as well
as the difficulty of infecting control groups
of adult cats without inducing immune
suppression.

progressively
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Although FeLV vaccines have been shown to
protect some cats against progressive infection,
vaccination will not always prevent proviral
DNA integration after FeLV exposure. One
study using inactivated vaccines found that,
after challenge, vaccinated cats had no
detectable viral antigen, viral RNA, proviral
DNA or infectious virus.”* Other studies
showed that several current vaccines failed to
consistently prevent proviral DNA integration
following FeLV exposure.!1® Therefore, it can-
not be concluded that FeLV vaccination pro-
tects against all outcomes of FelV infection.
Nevertheless, several current vaccines are still
of great clinical importance because they
appear to be efficacious at preventing progres-
sive infection and, thus, curtailing FeLV-
associated diseases.!*®® Several early studies
indicated that duration of immunity to FeLV
persists for at least 12 months following
vaccination®™ and, in one study, most cats
resisted infection when challenged 2 years after
vaccination.”®

Vaccination against FeLV does not diminish
the importance of testing to identify and isolate
cats that are progressively infected. Vaccinated
and unvaccinated cats that are progressively
infected could be sources of infection for other
cats. Vaccination against FeLV does not inter-
fere with testing, as the available POC tests
detect viral antigen. Therefore, the FeLV infec-
tion status of all cats, including vaccinated cats,
should be determined. Administering FeLV
vaccines to infected cats is of no therapeutic
value and every unnecessary vaccination car-
ries the risk of potential adverse reactions.”” If a
vaccinated cat’s status is unknown and the cat
is later determined to have a progressive FeLV
infection, vaccine efficacy would be ques-
tioned, and vaccine failure suspected. Cats
should be tested for FeLV infection before ini-
tial vaccination.

The 2013 AAFP vaccination guidelines
recommended FeLV vaccination for all kittens
up to and including 1 year of age, and for
at-risk adult cats.!® Vaccination of all kittens
is highly recommended (at least in areas with
high prevalence of infection) because a kitten’s
lifestyle and risk of exposure to FeLV frequent-
ly changes after acquisition. In addition, kittens
are more susceptible to progressive infection,
FeLV-associated disease and death if exposed to
FeLV compared with adult cats.

When FeLV vaccination is determined to be
appropriate, a two-dose primary series is rec-
ommended, with the first dose administered
as early as 8 weeks of age followed by
a second dose administered 3-4 weeks later.
A single booster vaccination should be admin-
istered 1 year following completion of the ini-
tial series. Vaccination can be discontinued
thereafter if there is no further risk based on
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It cannot be concluded that FelV vaccination protects against all outcomes

of FelLV infection. Nevertheless, several current vaccines are still of great

clinical importance because they appear to be efficacious at preventing

progressive infection and, thus, curtailing FeLV-associated diseases.

lifestyle, environment and overall health
status. The 2013 AAFP vaccination guidelines
recommend revaccination every 2 years for
cats at low risk of infection and annually for
cats at higher risk, based on lifestyle, environ-
ment and overall health status. Since those
vaccination guidelines were issued, FeLV
vaccines with extended duration of immunity
have become available. Where vaccines with
a 3-year duration of immunity are available,
their use can be considered. The 2013 AAFP
Feline Vaccination Advisory Panel recom-
mends administering subcutaneous FeLV vac-
cines in the left hindlimb distal to the stifle
joint. The AAFP-recommended FeLV vaccina-
tion protocol is outlined in the box below.

Feline immunodeficiency virus vaccination
Multiple studies have shown that cats infect-
ed with FIV have low levels of morbidity and
mortality with appropriate husbandry and
disease management.*> At the time of writing,
only one FIV vaccine is commercially avail-
able (Fel-O-Vax FIV; Boehringer Ingelheim)
and it is not available in Canada or the USA.
Nevertheless, all veterinarians should be
aware of this vaccine, because previously vac-
cinated cats are still present in Canada and the
USA, and cats can relocate from other coun-
tries where the vaccine is available, such as
Australia, New Zealand and Japan.
Fel-O-Vax FIV is a whole-virus, dual sub-

type (clades A and D), inactivated vaccine
combined with an adjuvant, and is licensed
for the vaccination of healthy cats 8 weeks of
age or older. Variability in vaccine efficacy has
been noted. One Australian study (the only
field study published to date) found the vac-
cine had a protective rate of 56%.1! A study
using an FIV isolate in the UK found the
vaccine failed to protect experimentally chal-
lenged cats.!® A study of client-owned FIV-
vaccinated cats in Australia found a lack of
broadly neutralizing antibodies, suggesting
cats might not be protected against some vir-
ulent recombinant strains in that country.!®®

FIV vaccination is classified as ‘non-core’
according to the 2013 AAFP Feline Vaccination
Advisory Panel'® and is recommended for
cats at high risk of exposure, such as cats with
outdoor access or those living with FIV-
infected cats. The 2013 AAFP vaccination
guidelines recommend owners be informed of
the difficulties in interpreting some FIV test
results in vaccinated cats and the low protec-
tive rate of the vaccine. In addition, the AAFP
recommends that all cats, including FIV-
vaccinated cats, should carry both visual and
permanent identification, such as a microchip
and collar (see AAFP’s 2019 ‘Microchip
Identification of Cats’ position statement;
catvets.com/ guidelines/position-statements/
microchip-identification-cats-position-
statement).

AAFP Feline Vaccination Advisory Panel recommendations
for feline leukemia virus vaccination'

Initial vaccination protocol

for kittens and unvaccinated

adult cats -

== Administer FelLV vaccine series to all -
cats at risk of infection and all kittens
up to and including 1 year of age

== Test all cats for retrovirus infection
(regardless of age) before
vaccination

== Give first vaccination as early as
8 weeks old

== Administer two vaccines, 3-4 weeks
apart

== Administer FeLV booster vaccination
1 year after initial vaccine series

Revaccination protocol for cats 2 years of age and older
== Do not revaccinate cats with no risk of exposure, such as:

Cats living in a single-cat household with no exposure to other cats
Cats living in a household with other cats known to be FelV negative
Cats with outdoor access to an enclosure only or no outdoor access
Cats with no exposure to either FelLV-infected cats or cats of unknown

FelV status

of unknown FelV status

== Revaccinate annually cats with high risk of exposure, such as:
- Cats with outdoor access
- Cats living with known FelV-infected cats
— Cats in contact with cats of unknown FelV status
== Revaccinate every 2 years cats with low risk of exposure, such as:
- Cats with no history of inter-cat aggression (eg, previous cat fight bites)
— Cats with limited outdoor access and low possibility of exposure to cats

JFMS CLINICAL PRACTICE
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If the decision is made to vaccinate a cat
at risk of infection (in a country where the
vaccine is available), the cat should be tested
for FIV immediately prior to vaccination. An
initial series of three doses is administered
subcutaneously 2-3 weeks apart. Annual
revaccination is recommended if the risk of
infection persists.

Limiting transmission in the

veterinary practice

It is important that veterinarians familiarize
themselves with guidelines, such as these, for
management of retrovirus-infected cats, as
these cats likely will survive for many years
after diagnosis, especially FIV-infected cats.?”48

Retroviruses are unstable outside their host
animals and are inactivated within a very
short time on dry surfaces; therefore, they are
considered to have little or no environmental
persistence. Detergents and common hospital
disinfectants quickly inactivate both FeLV and
FIV, and there is little risk for transmission
among cats by indirect exposure when simple
precautions and routine cleaning procedures
are followed.!%1%5 Hospitalized cats should
not be allowed to have direct contact with one
another. Isolation of hospitalized retrovirus-
infected cats in an infectious disease ward is
not required; they can be kept in the general
hospital wards. Furthermore, since retrovirus-
infected cats are potentially immunosup-
pressed, they should not be placed in isolation
wards with animals carrying contagious
diseases, such as upper respiratory virus
infection or panleukopenia, nor with dogs
infected with feline-shared pathogens,
such as canine parvovirus and Bordetella
bronchiseptica.

Although casual transmission of the viruses
via the environment is unlikely, both viruses
are transmitted very efficiently via contami-
nated body fluids, especially blood. It is there-
fore imperative to institute and maintain
appropriate clinical hygiene practices. Dental
and surgical instruments, endotracheal tubes
and other items potentially contaminated
with body fluids should be thoroughly
cleaned and sterilized between uses.!%1%
Reused suture has been shown to be a source
of FIV transmission.!% Intravenous fluid lines
and bags, as well as food, can become con-
taminated with body fluids (especially blood
or saliva) and should not be shared among
patients. Hypodermic needles should not be
reused and oral dosing equipment such as
syringes should not be shared among animals.
Animal caretakers and other hospital staff
members should wash their hands after
handling animals and cleaning cages.

Both FeLV and FIV can be transmitted in
blood transfusions. Therefore, all blood donors
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hospitalized cats.

should be confirmed free of infection. Cats
used for blood or tissue donation should be
screened and confirmed to be negative for
FeLV antigen and FeLV provirus by PCR
as well as for FIV antibodies.?1%1 PCR test-
ing of donors with negative FeLV antigen tests
is necessary because cats with regressive
infections are capable of transmitting infec-
tion via blood transfusion.?

Limiting transmission in the home
Ideally, retrovirus-infected cats should be con-
fined indoors to prevent infection of other cats
and to protect them against other infectious
diseases. If a retrovirus-infected cat is identi-
fied in a household, the best method of pre-
venting spread to other cats in the household
is to prevent direct contact and interaction
between the infected cat and its housemates,
typically by isolation of infected cats from
uninfected cats. Segregation of retrovirus-
infected cats within a home can be difficult for
owners to achieve and adherence to recom-
mendations might be low. It is reasonable to
counsel owners who are unwilling or unable
to segregate infected cats on best practices to
reduce the risk of disease transmission; for
example, by meeting the environmental needs
of all cats in the home to reduce conflict and
stress, and by neutering all cats.10
Uninfected cats that reside in a household
with FeLV-infected cats should be vaccinated
against FeLV, even if the infected cats are iso-
lated, because isolation and hygiene protocols
might break down. Onset of protective immu-
nity to FeLV typically takes 2-3 weeks after
primary vaccination. Therefore, when a cat is
vaccinated against FeLV for the first time,
owners should be instructed to protect the cat
from exposure to FeLV until at least 3 weeks
after the final booster vaccination.!® Owners
should be informed that no FeLV vaccine is
perfect and vaccination might not protect all
cats against FeLV infection, especially in a
high infection pressure situation. An infected
queen can transmit FeLV to her kittens in
utero or via infected milk.76"-113 Therefore,
infected queens should not be used for breed-
ing and should be spayed if their condition is
sufficiently stable to permit them to undergo
surgery, thus eliminating the risk of vertical
transmission and reducing stress from estrous
cycles.



Generally, cats in households with stable
social structures where housemates do not
fight are at negligible risk of acquiring FIV
infection.® One study did report a high rate
of transmission within a household without
observed fighting but this household also
included cats coinfected with FeLV.%”
Vaccination of uninfected housemates might
be considered in countries where an FIV vac-
cine is available. Owners should be informed
that cats that cannot live peacefully with a
housemate are more likely to fight and thus
uninfected cats might be at higher risk of
acquiring FIV infection. No new cats should
be introduced into such households as this
might lead to fighting, even among cats that
did not interact aggressively before.

Experimentally, it has been shown that FIV
can be vertically transmitted from infected
queens to their kittens.3#114116 Although this
appears to be rare in nature,®7® FIV-infected
queens should not be used for breeding and
should be spayed if their condition is suffi-
ciently stable to permit them to undergo
surgery, thus eliminating the risk of vertical
transmission and reducing stress from estrous
cycles.

Considerations for multi-cat
environments

Breeding catteries

The prevalence of retrovirus infections in the
controlled environments of catteries appears
to be low, particularly since the advent of test
and removal programs for FeLV that began in
the 1970s. However, certain circumstances in
catteries facilitate transmission of infectious
diseases, including retrovirus infections, such
as group living, mingling of kittens with older
cats, close contact of cats during mating, the
introduction of new cats and the practice of
sending cats to other catteries for breeding.
Therefore, ongoing vigilance is required to
prevent introduction of FeLV or FIV into
catteries.

Only healthy cats should be used for breed-
ing and the retrovirus status of all cats in the
cattery (whether breeding or non-breeding)
should be known. When testing is performed
in the cattery for the first time, all cats should
be tested for both FeLV and FIV with a POC
test. Cats with negative results should be
retested for both FeLV and FIV no sooner than
60 days later to detect false-negative results
due to recent infection. Infected cats should be
removed from the cattery. All newly acquired
kittens and cats should be placed in isolation
and tested for FeLV and FIV on arrival.
Ideally, they should remain isolated until a
second negative test for both viruses is
obtained 60 days later, particularly if they
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originate from a cattery with unknown retro-
virus status.

Queens sent to another facility for breeding
should be tested before leaving the home cat-
tery and should only be exposed to other cats
that have tested negative for FeLV antigen
and FIV antibody. Upon return to the home
cattery, the queen should be kept in isolation
and retested for FeLV and FIV in 60 days.

Cat shows are not significant sources of
retrovirus infection because cats on exhibition
are housed separately and the viruses are
susceptible to commonly used disinfectants.
In addition, environmental contamination of
surfaces is not a risk due to the fragile nature
of retroviruses. Therefore, cats that have left
the cattery solely to attend a cat show do not
need to be retested for FeLV or FIV or isolated
unless direct contact with another cat of
unknown retrovirus status has occurred.

In catteries that follow testing guidelines
and maintain retrovirus-negative status, vac-
cination against FeLV or FIV is not necessary
if no cats have access to the outdoors or to
cats with unknown retrovirus status. Time
and resources should be focused on maintain-
ing a retrovirus-negative cattery through test-
ing. Some catteries do not maintain breeding
toms and rely totally on breeding services
from other catteries. In such circumstances,
vaccination of queens against FeLV is recom-
mended in addition to testing of queens that
leave the cattery for breeding.

Cats in shelters

The sheltering industry, especially in North
America, is in a state of flux as rising commu-
nity demands to save healthy and treatable
animals challenge traditional animal control
paradigms that relied on euthanasia as a
population control tool. However, the number
of cats admitted to shelters, especially during
kitten season, continues to outstrip the capac-
ity of many shelters to provide optimal care
and to ensure that each cat has an ideal out-
come tailored to its unique circumstances.
These increased expectations require shelter
managers to continuously re-evaluate their
protocols and resource allocations to achieve
the best overall results for cats both inside and
outside shelters.

Shelter management guidelines from the
Association of Shelter Veterinarians (ASV)
state that protection of the health and welfare
of cats in shelters requires vaccination against
acute life-threatening infections, parasite
treatment, treatment of illness or injury, ade-
quate nutrition, species-appropriate housing,
enrichment and behavioral care.!'” Protocols
regarding additional care, such as retrovirus
management, should be devised based on the
best allocation of available resources to sup-
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port the shelter’s goals, and should be updat-
ed based on the most current evidence-based
medicine. These decisions must consider the
financial and personnel investment associated
with testing for infections that generally have
a low prevalence, the predictive value of single
point-in-time testing, the practicality of addi-
tional testing, the outcomes for cats testing
positive and the consequences of releasing cats
that might have retroviral infections.

Long-term institutionalization creates several
physical and emotional threats, especially for
cats. Shelter operations and animal welfare are
generally best served by investing resources in
supporting alternatives to shelter admission
altogether or quickly transitioning shelter cats
to a permanent home or return to the commu-
nity.!® This transition should include a smooth
transfer of care and medical history from the
shelter to a primary care veterinarian in the
community, who will work with the adopter to
complete any necessary preventive healthcare
procedures and establish ongoing care.

The ASV recommends that cats eligible for
adoption or relocation be screened for
FeLV and FIV (sheltervet.org/assets/docs/
position-statements/ felvfivtesting.pdf). This
screening is provided pre-adoption in some
shelters. However, in many situations, limit-
ed shelter resources do not permit routine
testing of all cats prior to adoption. In such
cases, if cats are housed individually, shelters
might prioritize testing higher-risk cats such
as sick cats, cats with bite wounds and cats
from high-risk situations such as hoarding
cases. However, if cats are not tested for
retrovirus infection in the shelter, a recom-
mendation for post-adoption testing should
be clearly explained to the adopter and
documented in the cat’s file. Arrangements
should be made by the adopter to have the
new cat examined and tested by a veterinari-
an as soon as possible. The new cat should be
kept separate from other cats until the test
result is known. Although most sheltered
cats are free of infection, post-adoption test-
ing is likely to result in some new pet owners
confronting difficult decisions about what to
do with a newly adopted cat that is subse-
quently diagnosed with a retroviral infection.
If one cat in a litter or group is later reported
to be infected, the adopters of other cats with
exposure to the infected cat should be noti-
fied so that in-contact cats can be monitored
and tested.

Although the prevalence of FeLV and FIV in
shelter cats in North America mirrors the low
rates found in pet cats, thousands of infected
cats are likely to pass through shelters each
year.* Therefore, all cats entering shelters
should be considered potentially infected,
regardless of the environment from which
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they originated. Group-housing of untested
cats should be strictly avoided. Retroviruses
are efficiently transmitted by contaminated
body fluids, particularly blood and saliva.?%1%
For this reason, surgical and dentistry instru-
ments, needles, endotracheal tubes and other
potentially contaminated equipment should
be thoroughly disinfected before use on the
next patient, even cats from the same litter.!?””

Both FeLV and FIV infection differ from other
infectious diseases of importance in shelters,
such as feline panleukopenia virus, feline
calicivirus, feline herpesvirus and feline corona-
virus, because retroviruses are easily inacti-
vated with routine disinfection and are not
spread by aerosol or indirect contact. Because of
the low risk of transmission if cats are housed
separately (Figure 6), testing for FeLV and FIV
is optional for individually housed cats, and
vaccination against FeLV or FIV is not recom-
mended. However, in facilities in which cats are
group-housed, FeLV and FIV testing is essential
before cats enter the group. Cats entering foster
homes should be tested if resident cats are
present. For cats that are group-housed for
extended periods of time or that live in sanctu-
aries, FeLV and FIV testing and FelV vaccina-
tion are recommended. Long-term group
housing increases the chance of exposure to
infected cats inadvertently admitted with
negative intake screening tests due to recent
infection or regressive infection. Vaccination
against FIV is not recommended in shelters
because transmission of FIV among co-housed
cats that do not fight appears to be uncom-
mon,*® the level of vaccine-induced immunity is
variable,'”! and vaccine-induced positive anti-
body test results can complicate future determi-
nation of the true FIV infection status of
vaccinated cats.

Figure 6 Cats of unknown retrovirus status should be housed individually in shelters



Table 3
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Feline leukemia virus (FelLV) and feline immunodeficiency virus (FIV) testing

and vaccination recommendations for healthy cats in animal shelters and
free-roaming populations in North America

FeLV/FIV testing FelV vaccination FIV vaccination
Individually housed cats Optional Not recommended Not recommended
Short-term group-housed cats Recommended Not recommended Not recommended
Foster cats Recommended Optional Not recommended

Recommended Recommended Not recommended

Long-term group housing and sanctuaries

Trap-neuter-return cats

The recommendations for FeLV and FIV test-
ing and vaccination for shelters are summa-
rized in Table 3.

Costs of testing can be minimized by
enrolling in vendor shelter discount programs
or using reference laboratories for multiple
samples submitted at a time. However, some
tests and laboratories are more accurate than
others, so cost should not be the only consider-
ation when selecting tests for use in shelters.>®
The presence of infection can vary within indi-
vidual litters, community cat colonies and
households. Therefore, it is not appropriate to
conserve costs by testing one cat as a proxy for
others. Practices such as testing a queen and
not her kittens, or testing only a few members
of a litter, colony or household, are both unreli-
able and a poor use of resources. Shelter medi-
cal records should individually identify each
cat and accurately reflect the actual testing pro-
cedures and test brand utilized. In addition,
test procedures must be performed as indicat-
ed by the manufacturer to maintain accuracy.
Pooling multiple blood samples for use in a
single POC test will reduce test sensitivity and
should not be performed.

Although screening tests can be used in shel-
ters, confirmation of infection poses a greater
challenge because many shelters have rapid
turnover of large numbers of cats and limited
resources. Increased costs, delays and difficulty
in interpreting discordant results are reasons
why many shelters in North America do not
pursue additional testing for positive POC
results or avoid testing altogether. A simplified
‘one and done’ testing protocol with a reliable
screening test will identify most infected cats
(Figure 2, level 1 diagnostics). Exceptions
include cats recently exposed to infection,
kittens tested as unweaned neonates, and kit-
tens with colostral antibodies against FIV. Anti-
coagulated whole blood is the most convenient
sample for testing cats in shelters. Secondary
tests such as PCR (Figure 2, level 2 diagnostics)
are valuable when they corroborate screening
test results, but do not always clarify the status
of cats when results are discordant.

Not recommended

Not recommended

Not recommended

These Guidelines broadly recommend testing all

cats for retroviral

infection, but an exception exists

for free-roaming stray and feral community cats

in trap-neuter-return (TNR) programs.

The presence
of infection
can vary within
individual
litters,
community cat
colonies and
households.
It is not
appropriate to
conserve costs
by testing one
cat as a proxy
for others.

Although these Guidelines broadly recom-
mend testing all cats for retroviral infection,
an exception exists for free-roaming stray and
feral community cats in trap-neuter-return
(TNR) programs. An overarching objective of
TNR is to sterilize and vaccinate a sufficient
proportion of free-roaming cats in order to
reduce the population. The success of TNR
programs hinges on deploying adequate
financial and personnel resources to sterilize
cats faster than they can reproduce. In studies
in North America, the prevalence of FeLV
infection is similar in outdoor owned pet cats
and unowned community cats.* In some
countries, the prevalence of FIV has been
reported as higher in feral cats compared with
owned cats.* Sterilization reduces the two
most important modes of transmission: trans-
mission from queen to kitten for FeLV and
fighting among males for both FeLV and
FIV.75119120. Because population control of
community cats requires a commitment to
sterilizing the largest number of cats possible,
it is recommended that resources in TNR pro-
grams be focused on maximizing the number
of cats sterilized and that retroviral testing not
be incorporated as a routine practice.'?!

Like the AAFP, the ASV does not recom-
mend euthanasia of cats solely based on
retrovirus infection (sheltervet.org/assets/
docs/ position-statements/ managementof
catswhotestpositive.pdf). In response to goals
to save all healthy and treatable cats, a grow-
ing number of shelters have expanded their
adoption programs to include cats with FeLV
and FIV infections. These cats should be held
in single-cat housing or group accommoda-
tions that segregate them from uninfected
cats pending adoption. There are no medical
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reasons to exclude retrovirus-infected cats
from public adoption rooms in shelters, off-
site adoption events, or satellite adoption cen-
ters such as those at pet stores if they are
housed separately and properly documented.
Similarly, legislation in the USA aimed at
excluding retrovirus-infected cats from shelter
adoption and interstate transport programs is
not supported by current medical evidence.

Some shelters have developed specific
marketing and education programs to ensure
that these cats do not linger unnecessarily in
shelter confinement and receive the post-
adoption care they require, and to minimize
the risk of spreading the infection to other cats
in their new homes. One report demonstrated
lack of transmission between FIV-infected and
uninfected co-mingled cats in a shelter, sug-
gesting that FIV-infected cats could cohabit
with compatible FIV-negative cats with little
risk under some circumstances.?® Recent stud-
ies investigating the risk of FeLV transmission
in the home have not been reported, but
transmission of FeLV within a home appears
to be more common. This suggests that FeLV-
infected cats should be adopted into homes
only with other FeLV-infected cats or as single
cats. Cats with FIV have been shown to sur-
vive longer in normal home environments
than in a high-density cat sanctuary.®® Since
stress can exacerbate the clinical course of
both FeLV and FIV infection, adoption into a
home-like setting is likely to result in better
long-term outcomes.

Management of retrovirus-
infected cats

Longevity
Cats infected with FIV have been shown to
have variable lifespans, with some infected
cats living as long as uninfected cats. Long-
term monitoring of a 26-cat household with
endemic FeLV and FIV infections revealed
that all progressively FeLV-infected cats died
within 5 years of diagnosis, but FIV infection
did not affect survival over the same period.
A large study compared the survival of
more than 1000 FIV-infected cats with more
than 8000 age- and sex-matched uninfected
control cats.!”? The median age of cats in the
study was 5 years. Of cats not euthanized near
the time of diagnosis, the median survival
time after the first test was 4.9 years for FIV-
positive cats and 6.0 years for negative con-
trols. The study also compared more than 800
FeLV-infected cats with 7000 matched con-
trols. The median age of cats in the study was
2 years. Of cats not euthanized near the time
of diagnosis, the median survival time after
diagnosis was 2.4 years for progressively
infected FeLV cats and 6.3 years for negative
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Studies
demonstrate
that retrovirus-
infected cats,
especially
FIV-infected
cats, may
experience
normal
longevity with
appropriate
husbandry
and disease
management.

controls. A high rate of euthanasia in the first
year after diagnosis in the case of both retro-
viruses was likely due to disease conditions
that prompted the veterinary visit and
subsequent diagnosis of FeLV or FIV, or to
euthanasia of healthy retrovirus-infected cats
for the purposes of infection control.

As part of a large study of FIV and FeLV
prevalence in owned cats in Germany, a
subset of 100 cats (19 FIV positive, 18 FeLV
positive, 63 uninfected) was evaluated for sur-
vival times.*> There was no significant differ-
ence in the mean survival time of FIV-infected
cats (785 days) compared with uninfected cats
(620 days). However, the mean survival time
of progressively infected FeLV cats (312 days)
was significantly shorter compared with
uninfected cats (732 days).

A retrospective case-control study used
Kaplan-Meier curves to compare survival
times of 76 FIV-infected and 444 uninfected
owned cats in Australia.® Survival of FIV-
infected cats was not significantly different
from that of uninfected cats. Another retro-
spective study evaluated survival times in 58
FIV-infected cats compared with 58 age- and
sex-matched uninfected cats.” The median
survival time of FIV-infected cats after diagno-
sis (3.9 years) was not significantly different
from that of uninfected cats (5.9 years). In an
assessment of lifetime medical records for
shelter cats classified as FIV infected (n = 63),
progressively FeLV infected (n = 22), coinfect-
ed (n =4) or uninfected (n = 11), longevity was
similar in FIV-infected cats compared with
non-infected cats.'?® Cats with progressive
FeLV infection and cats coinfected with FeLV
and FIV had significantly shorter lifespans as
well as a higher incidence of lymphoma.

These studies demonstrate that retrovirus-
infected cats, especially FIV-infected cats, may
experience normal longevity with appropriate
husbandry and disease management. Diag-
nosis of a retrovirus infection should not be the
sole criterion for euthanasia. Owners should
be educated in detail about options for care of
infected cats. Furthermore, owners should be
made aware of the potential for false-positive
test results and the clinician should offer addi-
tional testing whenever possible and feasible.
Provision of an accurate prognosis and careful
monitoring of each cat will assist owners in the
care of the retrovirus-infected cat.

Retrovirus-infected cats are subject to the
same diseases that befall cats free of those
infections. A disease diagnosed in a retrovirus-
infected cat might or might not be related
to the retrovirus infection.!? However,
knowledge of current FIV and FeLV status in
such cats is important because the presence
of a retrovirus infection impacts long-term
management.



Housing and environment

There are benefits to housing retrovirus-
infected cats indoors and allowing access to
the outdoors only within secure enclosures.
Benefits include reduced exposure to other
infectious diseases, reduced risk of trauma and
injury, and limited ability to transmit retro-
virus infection to other cats. Good nutrition
and husbandry, and an enriched lifestyle if
confined indoors, are essential to maintain
good health.*

Each case must be evaluated individually as
some outdoor-living cats will not readily
adapt to an indoor-only lifestyle. The stress of
an enforced lifestyle change might have detri-
mental medical and behavioral effects. In
some circumstances, it might be less stressful
to allow retrovirus-infected cats access to the
outdoors, preferably within a secure enclosure
such as a ‘catio’. Cats that do not exhibit high-
risk behaviours (eg, breeding, reproduction,
fighting) pose little risk of disease transmis-
sion to other cats.

With proper care and environmental manage-
ment, FIV-infected cats can live for many years.
In a 22-month study, FIV-infected cats living in
homes alone or with one other cat were com-
pared with FIV-infected cats living in a popula-
tion-dense multi-cat sanctuary.*® The latter
group of cats were more likely to display clinical
signs related to their disease, with 51% of these
cats dying during the study period. Lymphoma
was the most common cause of mortality in
these cases. The FIV-infected cats living in low-
population households did not display clinical
signs during the study period and only one
death, owing to hypertrophic cardiomyopathy
(presumably unrelated), was observed. The con-
clusion from this study was that management
and housing conditions impact the develop-
ment of clinical signs, disease progression and
survival time in FIV-infected cats.

Housing conditions also appear to affect out-
comes for FeLV-infected cats. In a study of cats
in two rescue sanctuaries that group-housed
FeLV-infected cats with uninfected cats without
separating clinically ill cats from healthy cats,
the prevalence of FeLV was more than 20-fold
higher than in the general pet cat population.’s
Not only were cats more likely to be infected in
the sanctuaries, but they were also more likely
to develop the progressive form of infection,
leading to poorer long-term outcomes.

The apparent benefit of low-density housing
can be attributed to reduced levels of environ-
mental stress, infectious pressure and coinfec-
tions. Careful management of resources in
multi-cat households might assist in reducing
these stressors, leading to better clinical out-
comes. Where possible, retrovirus-infected
cats should be housed in low-density environ-
ments where stressors are reduced, resources
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Where
possible,
retrovirus-
infected cats
should be
housed in
low-density
environments
where
stressors are
reduced,
resources are
ample and
caregivers can
observe patient
health status
carefully.

are ample, and caregivers can observe patient
health status carefully. Environmental needs of
indoor cats have been detailed elsewhere.!?

Healthcare

Preventive healthcare

Cats infected with FeLV or FIV should receive
preventive healthcare checkups at least every
6 months for prompt detection of changes in
their health status. Veterinarians should obtain
a detailed history to help identify changes
requiring more intensive investigation and
should perform a thorough physical examina-
tion at each visit. Special attention should be
paid to the oral cavity because dental and oral
diseases are more common in retrovirus-
infected cats.81212¢ Lymph nodes should be
evaluated for changes in size and shape.
All cats should undergo a thorough examina-
tion of the anterior and posterior segments of
the eye.!? The skin should be examined close-
ly for evidence of external parasite infesta-
tions, fungal disease and neoplastic changes.

Retrovirus-infected cats should be pre-
scribed appropriate prophylaxis for internal
and external parasites. In areas where heart-
worm is prevalent, cats should be on monthly
chemoprophylaxis. Use of routine, consistent
parasite control according to the Companion
Animal Parasite Council recommendations
(capcvet.org) will reduce the risk of secondary
infection and disease in these potentially
immunosuppressed cats.

Nutritional support is key to maintaining
good health in these patients. A nutritionally
balanced and complete feline diet appropriate
to the cat’s life stage should be fed. Raw meat
and raw dairy products should be avoided
because the risk of food-borne bacterial and
parasitic diseases is likely greater in these
potentially immunosuppressed cats. Periodic
nutritional assessments should evaluate food
intake, body condition score (BCS), muscle
condition score (MCS) and quality of nutrition
to improve health and alert the clinician to
early problems. Unexpected downward
trends in body weight or reductions in BCS or
MCS should prompt the clinician to investi-
gate further. In any cat, changes in body
weight can precede other signs of clinical dis-
ease by months or even years.!26127

A complete blood count should be per-
formed annually for FIV-infected cats and at
least every 6 months for FeLV-infected cats
because of the greater frequency of virus-
related hematologic disorders in FeLV-
infected cats. A serum biochemical analysis and
complete urinalysis (urine specific gravity,
urine chemistries and sediment examination)
should be performed annually for FeLV- and
FIV-infected cats. Urine samples should be
collected by cystocentesis so that bacterial
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Vaccination should not be avoided in cats with retroviral infection because they can

develop more severe clinical disease related to panleukopenia virus and upper

respiratory tract infections after natural exposure compared with uninfected cats.

cultures can be performed if indicated. Fecal
examinations should be performed as needed.
Vaccine selection and immunization inter-
vals for healthy cats with FeLV or FIV infection
should be based on individual risk assess-
ments using the AAFP vaccination guidelines
developed for cats in general.! Vaccination
should not be avoided in cats with retroviral
infection because they can develop more
severe clinical disease related to panleukope-
nia virus and upper respiratory tract infections
after natural exposure compared with unin-
fected cats.!?13! Vaccination for rabies should
follow local regulations. There is little evi-
dence to suggest modified-live virus vaccines
are a risk in retrovirus-infected cats and the
response of asymptomatic retrovirus-infected
cats can be similar to uninfected cats.!®
Sexually intact male and female cats should
be neutered to reduce stress associated with
estrus and mating behaviors. Neutered ani-
mals are also less likely to roam away from
home and interact aggressively with other cats.

Surgical management and perioperative care
In otherwise healthy, retrovirus-infected cats,
surgical procedures should be used as
required to maintain health and manage dis-
ease. Retrovirus-infected cats should receive
the same quality of anesthetic, analgesic,
surgical and perioperative care as given to
all feline patients. Preoperative evaluation,
including laboratory testing, should follow the
same standard of care as for uninfected cats.
As for all cats, the use of perioperative
antibiotics should be reserved for those indi-
viduals with clear evidence of immunosup-
pression and/or those undergoing surgeries
where the risk of bacterial contamination is
moderate to high.'¥® Multimodal analgesia

plans should be used in all cats when indicat-
ed, especially if they have concurrent painful
conditions such as gingivostomatitis.

Management of clinical iliness
Treatment of secondary diseases
Medical care of the clinically ill retrovirus-
infected cat should be based on a complete
review of the patient’s clinical status, the
owner’s goals, and available therapeutics
and their relative safety or toxicity. The patient
should first be evaluated to determine whether
the illness is unrelated to the retrovirus
infection, secondary to immunosuppression
from retrovirus infection or a direct cause of the
retrovirus infection (see box below). Patients
experiencing illness unrelated to retrovirus
infection should be managed according to stan-
dard protocols for the specific health condi-
tion(s). More vigilant and frequent monitoring
of retrovirus-infected patients might be indicat-
ed depending on their health condition.
Retroviruses can contribute to any illness
either as a direct effect of the viral infection or
a secondary effect through mechanisms such
as immunosuppression. A detailed review of
the clinical aspects of retrovirus infections in
cats has been published and should be con-
sulted.” Careful assessment of each patient will
assist the clinician in determining the etiology
of the problem and the type of care required.
Cats infected with FeLV or FIV are at
increased risk of developing neoplasia
(primarily lymphoma), bone marrow sup-
pression, neurologic disease and infections
secondary to immunosuppression. An
increased risk of inflammatory oral disease
has also been associated with retroviral
infection in cats.##12%12¢ Retrovirus-infected
patients with severe gingivostomatitis are

Establishing the cause of clinical signs in retrovirus-infected cats

Unrelated to retrovirus Secondary to retrovirus
infection infection

These include diseases and These include conditions that
illnesses common to cats retrovirus-infected cats are
regardless of retrovirus status. predisposed to due to retrovirus-
Examples include lower urinary related immunosuppression.
tract disease, hyperthyroidism, Examples include infectious
diabetes mellitus, chronic kidney diseases and neoplasia, as well
disease, etc. as chronic gingivostomatitis.
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Directly related to retrovirus infection

These include diseases that are caused

directly by the retrovirus:

== FelV: neoplasia (primarily lymphoma),
bone marrow suppression (anemia,
thrombocytopenia, leukopenia,
pancytopenia), neurologic disease.

== FIV: immunosuppression, neurologic
disease.
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most likely to benefit long term from full
mouth extraction, with complete extraction of
all tooth roots, rather than medical manage-
ment. Anemia in cats infected with FeLV can
be due to various causes including the direct
effect of the virus on bone marrow (non-
regenerative anemia), secondary infections
(eg, infections with Mycoplasma species) and
other mechanisms. An attempt should always
be made to identify and treat underlying caus-
es, especially for regenerative anemia. For a
full discussion of the diagnosis and manage-
ment of health conditions in retrovirus-
infected cats, the reader is referred to the
resources listed in the box above.

While disease status in human patients with
HIV infection is assessed with various mark-
ers such as the CD4:CDS8 ratio, these markers
have not proven reliable in cats with natural
retroviral infections. Weight loss can be indi-
rectly related to retrovirus infection,* but it is
also associated with many other diseases.
Quality of life parameters can include the use
of scoring systems, such as a modified
Karnofsky score, which allows for assessment
by both clinician and owner to detect dimin-
ishing quality of life.!3

Targeted therapeutics
Highly active combination antiretroviral ther-
apies (‘drug cocktails’) are the mainstay of
treatment in HIV-infected patients and result
in longer survival times and improved quality
of life. Unfortunately, few large long-term
controlled studies in naturally infected cats
have shown long-lasting benefits of using
antiviral drugs. Drugs available to treat
retrovirus-infected cats are limited and tend to
show lower efficacy in feline patients com-
pared with human patients. Many of these
drugs require impractical long-term use, are
costly and often come with mild to severe
toxic side effects that limit their utility.
Zidovudine (azidothymidine; AZT) is a
nucleoside analog and one of the few antiviral
compounds used in both FeLV and FIV infec-

diseases. St Louis, MO: Elsevier Saunders, 2014, pp 224-238.

pp 84-96.
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% Wilkes RP and Hartmann K. Update on antiviral
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feline internal medicine. Vol 7. St Louis, MO: Elsevier, 2015,

In: Little SE (ed). August’s consultations in

tions. The drug can reduce viral load and
improve immunologic and clinical status, par-
ticularly in cats with neurologic signs or stom-
atitis.’® In cases where clinical illness is thought
to be attributable to retroviral infection, AZT
can be given at 5-10 mg/kg PO ql2h. The
higher dose should be used carefully in FeLV-
infected cats because adverse effects, particular-
ly non-regenerative anemia, can develop.'®

Interferons (human and feline) are often
used in retrovirus-infected cats as antivirals
and immunomodulators in the hope that viral
load can be reduced and recovery from asso-
ciated clinical syndromes can be facilitated.
Unfortunately, well designed clinical trials of
these drugs in retrovirus-infected cats are
lacking or have failed to confirm therapeutic
benefits. Feline interferon omega (Virbagen
Omega; Virbac Animal Health) is available
in some countries. A study using parenteral
feline interferon omega showed a higher
survival rate after 9 months in interferon-
treated FeLV-infected cats when compared
with a placebo-treated FeLV-infected control
group.’¥” Other studies provided some evi-
dence of clinical improvement in FIV- or
FeLV-infected cats,'®®13° but those beneficial
effects might not have been attributed to treat-
ment of the retrovirus infection but rather
to treatment of secondary infections. No
controlled studies using oral feline interferon
omega in FIV- or FeLV-infected cats have
been published to date. For more information
on antiretroviral chemotherapy for retrovirus-
infected cats, the reader is referred to
published reviews.1%
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Glossary of terms l

Feline leukemia virus
(FeLV) antigenemia
Feline leukemia virus
infection

Immunofluorescent
antibody (IFA) test

Polymerase chain
reaction (PCR) and
reverse transcriptase
PCR (RT-PCR)

Proviral DNA

Real-time PCR and
real-time RT-PCR

Presence of soluble viral capsid protein p27 in blood; in most cats considered
equivalent to viremia

== Abortive infection: the immune response effectively eliminates the virus

== Progressive infection: the immune response fails to control the virus,
so these cats are potentially infectious and at risk of developing FelLV-
associated disease

== Regressive infection: the immune response suppresses (but does not
eliminate) the virus, so these cats are less likely to transmit infection or
develop FelV-associated disease

Cytologic technique used to identify p27 FelV antigen in the cytoplasm of
infected cells in a blood smear. A positive result indicates bone marrow infec-
tion and, thus, is usually associated with progressive infection, although some
IFA-positive cats can overcome viremia and become regressively infected

Molecular biology techniques used to amplify and detect viral genetic
material (proviral DNA or viral RNA, respectively) by matching primers and
probes (short genetic fragments) that are complementary to target regions in
viral sequences integrated into the cat’'s genome or the pathogen, respec-
tively. These techniques detect very small amounts of viral genetic material
and can be very sensitive and specific

Viral DNA that is integrated into the DNA of the host cell; when the retrovirus
infects a cell, it uses its own reverse transcriptase enzyme to produce a
DNA version (proviral DNA) of its RNA genome; the proviral DNA is incorpo-
rated into the host cell’s genome where it becomes a provirus

Molecular techniques that permit quantification of FeLV or FIV provirus (DNA)
or viral RNA, respectively

Retrovirus A family of viruses with an RNA genome that is converted to DNA by the
enzyme reverse transcriptase and then integrated into the host cell genome;
FelV is a member of the Gammaretrovirus genus, and FIV is a member of the
Lentivirus genus

Viremia Presence of infectious virus in the blood, usually associated with the

presence of soluble viral capsid protein p27 in blood

SUMMARY

Retrovirus infections remain common and important diseases of cats worldwide.

Ongoing research into viral pathogenesis and improvements in diagnostic testing continue to refine our state
of knowledge about these viruses.

Veterinary practitioners are advised to take advantage of current peer-reviewed published reviews and
recommendations for testing and management of cats in different populations.

Additional resources for interested veterinary professionals are found in the box on page 23.
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