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Overview Feline coronavirus infection is
ubiquitous in domestic cats, and is particularly
common where conditions are crowded. While
most FCoV-infected cats are healthy or display
only a mild enteritis, some go on to develop feline
infectious peritonitis, a disease that is especially
common in young cats and multi-cat environments.
Up to 12% of FCoV-infected cats may succumb to
FIP, with stress predisposing to the development
of disease.

Disease signs The ‘wet’ or effusive form,
characterised by polyserositis (abdominal and/or
thoracic effusion) and vasculitis, and the ‘dry’ or
non-effusive form (pyogranulomatous lesions in
organs) reflect clinical extremes of a continuum.
The clinical picture of FIP is highly variable,
depending on the distribution of the vasculitis and
pyogranulomatous lesions. Fever refractory to
antibiotics, lethargy, anorexia and weight loss are
common non-specific signs. Ascites is the most
obvious manifestation of the effusive form.
Diagnosis The aetiological diagnosis of FIP
ante-mortem may be difficult, if not impossible. The
background of the cat, its history, the clinical signs,
laboratory changes, antibody titres and effusion
analysis should all be used to help in decision-
making about further diagnostic procedures.

At the time of writing, there is no non-invasive

confirmatory test available for cats without effusion.

Disease management In most cases FIP is fatal.
Supportive treatment is aimed at
suppressing the
™ inflammatory and
detrimental immune
response. However,
there are no
controlled studies
to prove any
beneficial effect of
corticosteroids.
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Virus properties

Feline coronavirus (FCoV) belongs to the family Coronaviridae of the
order Nidovirales. These viruses are large, spherical, enveloped,
positive-sense single-stranded RNA viruses. With a genome of 27-32
kb, encoding a replicase polyprotein, four structural proteins (spike [S],
matrix [M], nucleocapsid [N] and envelope [E]) and several non-
essential, non-structural proteins, coronaviruses possess the largest
RNA genome known to date.!

Together with the enteric canine coronavirus and porcine transmissi-
ble gastroenteritis virus, FCoV belongs to the group I coronaviruses,
as defined by their antigenic and genomic properties.

Serological and genomic properties have allowed FCoV to be
assigned to two types, of which type I is most prevalent worldwide.?
Type II virus results from recombination between type I FCoV and
canine coronavirus.> Most research has focused on type II since it can
be readily propagated in vitro.* Previously, FCoV strains have also
been assigned to the ‘biotypes’ feline enteric coronavirus and feline
infectious peritonitis virus,” but since all FCoVs may induce systemic
infections, these terms should be avoided.

Feline coronavirus can survive for 7 weeks in a dry environment,®
and may be transmitted indirectly (eg, via litter trays, shoes, hands and
clothes), including at cat shows. However, FCoV is readily inactivated
by most household detergents and disinfectants.

Epidemiology

Feline coronavirus infection is ubiquitous in domestic cats, and wild
felids may also be seropositive. Infection is particularly common
where conditions are
crowded (all cats
may test seroposi-
tive), while the

European Advisory Board on Cat Diseases
The European Advisory Board on Cat Diseases (ABCD) is a body
of experts in immunology, vaccinology and clinical feline medicine

prevalence is lower that issues guidelines on prevention and management of feline
in single pets.7‘]‘3 infectious diseases in Europe, for the benefit of the health and
About one in nine welfare of cats. The guidelines are based on current scientific
(]2%) FCoV-infect- knowledge of the diseases and available vaccines concerned.
ed cats g0 on to An extended version of the feline infectious peritonitis
develop FIP, a guidelines presented in this article is available

at www.abcd-vets.org
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Faeces are the main source of FCoV, with litter boxes representing

the principal source of oral infection in groups of cats.

fatal disease that is most common in multi-cat
environments [EBM grade IIT].81

Some breeds (eg, Bengals) and individual
lines within breeds are more likely to succumb
to FIP!? Age is an important risk factor,
and 70% of cases are less than 1 year old.!¥!4
However, the disease has been observed in
cats 17 years of age; it may also be more likely
in entire cats compared with neutered ones.!

Stress experienced by persistently FCoV-
infected cats (eg, surgery, visit to a cattery,
moving, co-infection with feline leukaemia
virus), predisposes them to develop FIP.13
Stress management is therefore an important
part of control.

In breeding catteries, kittens usually
become infected at a young age, mostly at 5-6
weeks, when maternally derived antibodies
(MDA) have waned; however, infection at
2 weeks of age has also been detected.’

Faeces are the main source of FCoV, with
litter boxes representing the principal source
of oral infection in groups of cats. Since virus
is rarely found in the saliva of healthy cats,
it plays a minor role in groups with close
contact or when sharing feeding bowls.!
Transplacental transmission has been
described from a queen that developed the
disease during pregnancy, but is very rare.!®

Susceptible cats are most likely to be infect-
ed following contact with FCoV in faeces
from asymptomatic cats. Although transmis-
sion from FIP cases may occur, this usually
does not lead to disease under natural condi-
tions; however it has been demonstrated
experimentally.

After natural infection, cats begin to shed
virus in the faeces within 1 week and contin-
ue to shed for weeks, months, and a few even
for life (also called carriers).>'¢!° Faecal excre-
tion may reach high levels and appears to be
continuous.?'61

Pathogenesis

Most FCoV-infected cats either stay healthy or
show only a mild enteritis. Only a proportion
of FCoV-infected cats will develop FIP, a pyo-
granulomatous vasculitis.>*

The pathogenesis of FIP may be explained
by an increased number of mutants, stochasti-
cally arising during bursts of replication (eg,
under immune suppression), some of them
growing to high concentrations in monocytes
and macrophages.?'® Mutations have been

identified in non-structural genes, and more
may remain to be identified. These highly viru-
lent FCoV mutants have consistently induced
FIP under experimental conditions, but their
virulence has not been traced to a molecular
source.??® The viral load and the cat’s immune
response determine whether FIP will develop.
Both viral genetics and host immunity are like-
ly to play a role in the development of FIP.226:%7

The pathology of FIP has been classified
into two forms: an effusive (wet) FIP charac-
terised by polyserositis (eg, thoracic and
abdominal effusion) (Fig 1) and vasculitis, and
a non-effusive (dry) FIP characterised by
granulomatous lesions in organs (Fig 2).%8
These two forms reflect clinical extremes of
a continuum. An uncommon enteric form
described in young cats with diarrhoea and
vomiting was associated with nodular intes-
tinal pyogranulomatous lesions.?’

Susceptible cats are most likely to be infected
following contact with FCoV in faeces
from asymptomatic cats.

/4

Evidence-based medicine (EBM) is a process of clinical decision-making
that allows clinicians to find, appraise and integrate the current best
evidence with individual clinical expertise, client wishes and patient needs
(see Editorial on page 529 of this special issue, doi:10.1016/j.jfms.2009.05.001).

This article uses EBM ranking to grade the level of evidence of statements in

relevant sections on epidemiology, diagnosis, disease management and control,
as well as vaccination. Statements are graded on a scale of | to IV as follows:
<= EBM grade | This is the best evidence, comprising data obtained from

e

Further reading

properly designed, randomised controlled clinical trials in the target
species (in this context cats);

EBM grade Il Data obtained from properly designed, randomised
controlled studies in the target species with spontaneous disease in
an experimental setting;

EBM grade lll Data based on non-randomised clinical trials, multiple
case series, other experimental studies, and dramatic results from
uncontrolled studies;

EBM grade IV Expert opinion, case reports, studies in other species,
pathophysiological justification. If no grade is specified, the EBM level

Roudebush P, Allen TA, Dodd CE, Novotny BJ. Application of evidence-based
medicine to veterinary clinical nutrition. J Am Vet Med Assoc 2004; 224: 1765-71.
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The form that a cat develops is thought to
depend on the strength of the T cell-mediated
response, which is probably the only efficient
immune response against disease progres-
sion.>?! Progression of the infection to FIP
may be the consequence of severe immuno-
depression by T cell depletion.’® The wet
forms are presumed to arise as a consequence
of weak cell-mediated immune responses.’

Attempts to identify a tissue distribution of
FCoV that is diagnostic for FIP have been fruit-
less. In cats with FIP, virus replicates to high titres
in monocytes and can be found in many
organs.32 In asymptomatic cats, FCoV is main-
ly confined to the intestine. However, a low level
monocyte-associated viraemia can sometimes
also be detected in healthy animals by reverse-
transcriptase PCR (RT-PCR).3'7 A significant dif-
ference in viral replication in haemolymphatic
tissues has been demonstrated between cats that
died from FIP and healthy long-term carriers.?

Monocytes and macrophages remain infect-
ed in the presence of high antibody levels. The
mechanism of this immune evasion could be
an escape from antibody-dependent lysis due
to the absence of viral antigens on the surface
of infected cells.?>*® The direct consequence
may be a quiescent infection state and long
incubation period. When monocytes and

JFMS CLINICAL PRACTICE

FIG 1 Effusive form of
feline infectious peritonitis
showing the huge amount
of effusion present in some
cases. Courtesy of Merial

FIG 2 Dry form of feline
infectious peritonitis
showing granulomatous
lesions on the liver.
Courtesy of Merial

perivascular macrophages are activated, the
typical widespread pyogranulomatous and
vasculitis /perivasculitis lesions may develop
in the kidneys, mesenteric lymph nodes,
lungs, liver, spleen, omentum and brain of
cats with FIP.?

Immunity

It has been suggested that cats mounting a
strong cell-mediated immune response do not
develop FIP, whereas cats showing a predom-
inantly humoral response progress to dis-
ease.’ Hypergammaglobulinaemia is common
in cats with FIP34515* Also, a drastic depletion
of T cells from blood and lymphoid tissues
has been described.*3

Passive immunity

Maternally derived antibodies usually pro-
vide protection until about 5-6 weeks of age.’
Levels decline and become undetectable by
6-8 weeks of age.

Active immune response

%= Cell-mediated immunity Cats that stayed
healthy after experimental FCoV infection
have been shown to display a better
cell-mediated immune response than
those that progressed to FIP.*

<= Humoral immunity The role of humoral
immunity in protecting against FIP is
ambiguous. Clearance of natural infections
has been associated with antibodies
directed against the FCoV S protein.3
Conversely, antibodies directed against
the S protein can be detrimental. In cats
with pre-existing antibodies, ‘antibody-
dependent enhancement” has been
observed experimentally, resulting in a
shortened disease course and earlier
death. This enhancement was observed
irrespective of whether cats had acquired
antibodies through passive or active
immunisation.¥* However, pre-existing
antibody is not a precondition; in field
studies cats developed FIP on first
exposure to FCoV.24

Clinical signs

The clinical picture of FIP is highly variable,
reflecting the variability in the distribution of
the vasculitis and pyogranulomatous lesions.

The distinction between effusive and non-
effusive (wet and dry) forms of FIP is of some
value in recognising the clinical presentations;
however, although it may contribute to diag-
nosis, there is considerable overlap between
the two forms.

Fever that is refractory to antibiotics, lethar-
gy, anorexia and weight loss are common



non-specific signs but
occasional cases remain
bright and retain body
condition; lesions com-
patible with FIP patholo-
gy have also been found
incidentally in healthy
cats undergoing abdomi-
nal surgery.

Ascites is the most
obvious manifestation of
the effusive form (Figs 3
and 4).4! Thoracic and
pericardial effusion may
occur. In some cats, effu-
sion is restricted to the
thorax and these cases
usually present with dys-
pnoea. Serositis can involve the tunica vagi-
nalis of the testes, leading to scrotal
enlargement. Non-effusive FIP is often more
difficult to diagnose. Fever, anorexia and
lethargy may be the only signs, particularly in
the early stages of disease.

More specific signs will depend on the
organs affected by the vasculitis and pyogran-
ulomatous lesions, commonly the abdominal
organs. Renal involvement (Fig 5) may lead to
renomegaly, which is detectable on palpation.
Mural lesions in the colon or ileocaecocolic
junction occasionally occur and may be asso-
ciated with chronic diarrhoea and vomiting.
There may also be palpable enlargement of
the mesenteric lymph nodes, which potential-
ly may be misinterpreted as neoplasia.*? A
diffuse pyogranulomatous pneumonia is seen
in some cases, leading to severe dyspnoea.*?

Ocular involvement with uveitis is common
(Fig 6), leading to changes in iris colour,
dyscoria or anisocoria secondary to iritis,*
sudden loss of vision and hyphaema (Fig 7).
Keratic precipitates may appear as ‘mutton
fat” deposits on the ventral corneal endotheli-
um (Fig 8). The iris may show swelling and a
nodular surface, and aqueous flare may be
detected. On ophthalmoscopic examination,

FIG 5 Vasculitis and granulomatous lesions on the
kidneys of a cat with feline infectious peritonitis.
Courtesy of Hannah Dewerchin, Ghent University
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FIG 3 Radiograph of a cat with effusive feline infectious peritonitis showing thoracic
and abdominal effusion. Courtesy of Albert Lloret

chorioretinitis, fluffy perivascular cuffing
(representing retinal vasculitis), dull perivas-
cular puffy areas (pyogranulomatous chorio-
retinitis), linear retinal detachment and fluid
blistering under the retina may be seen (Fig 9).

Neurological signs are reported in at least
10% of cats with FIP13* They reflect focal,
multifocal or diffuse involvement of the brain,
spinal cord and meninges.* The most com-
monly reported signs are ataxia, hyperaesthe-
sia, nystagmus, seizures, behavioural changes
and cranial nerve deficits.*4”

Cutaneous signs — multiple nodular lesions
caused by pyogranulomatous-necrotising
dermal phlebitis and skin fragility — have
recently been reported. 4

FIG 6 Uveitis in a cat with the dry form of feline
infectious peritonitis. Courtesy of Eric Déan

FIG 4 Cat with feline
infectious peritonitis
showing a distended
abdomen due to fluid
accumulation. Purebred
cats (like this Sphinx)
seem to be affected more
commonly by the disease.
Courtesy of Hannah
Dewerchin, Ghent University

FIG 7 Hyphaema in a cat developing feline
infectious peritonitis. Courtesy of Albert Lloret

FIG 9 Marked perivascular retinal exudate
in a 2-year-old Birman with feline infectious
peritonitis. Courtesy of Andy Sparkes and
Sheila Crispin

FIG 8 Ocular lesions and keratic precipitates
in a Maine Coon with feline infectious
peritonitis. Courtesy of Andy Sparkes

JFMS CLINICAL PRACTICE
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Diagnosis

Aetiological diagnosis of FIP ante-mortem
may be difficult, if not impossible, because of
the invasiveness of taking biopsies from a sick
cat. Currently, there is no non-invasive confir-
matory test available for cats without effusion.
Effusions should first be looked for, because
their analysis is very useful and they can be
obtained relatively non-invasively. The back-
ground of the cat, its history, the clinical signs,
laboratory changes and antibody titres should
all be used to help in decision-making about
further diagnostic procedures.”

Haematology

Haematology profiles are often altered in cats
with FIP. White blood cell counts can be either
decreased or increased. Lymphopenia is com-
mon; but lymphopenia in combination with
neutrophilia, known as a ‘stress leukogram’,
can occur in many other diseases. However, a
normal lymphocyte count makes FIP unlikely.
A mild to moderate non-regenerative anaemia
is also a common finding, but may occur in
almost any chronic disease of the cat.

A common laboratory finding is an increase
in total serum protein concentration caused
mainly by a rise in gamma globulins.?
Hyperglobulinaemia was found in around 50%
of cats with effusion and about 70% of cats
without effusion.® After experimental infec-
tion, an early increase in alpha-2 globulins was
seen, while gamma globulins and antibody
titres increased just before the onset of clinical
signs.52%® Serum total protein levels can reach
concentrations of =120 g/1 (12 g/dl).

The albumin/globulin ratio has a higher
diagnostic value than either total serum
protein or gamma globulin concentrations,
because if the liver is affected, both albumin
and globulin will decrease.'*>* Although viral
antigen has not been found in the glomeruli
of cats with FIP* it is hypothesised that low
albumin is usually associated with protein
loss caused by glomerulopathy secondary to
immune complex deposition, or by extravasa-
tion of protein-rich fluid during vasculitis. An
optimum cut-off value of 0.8 has been deter-
mined for the albumin/globulin ratio, above
which FIP is extremely unlikely [EBM grade
I].54%¢ Serum protein electrophoresis may
reveal both polyclonal and monoclonal hyper-
gammaglobulinaemia as well as an increase in
acute phase proteins.

Liver enzymes, urea and creatinine can all
be elevated, depending on the degree and site
of organ damage, but are generally not use-
ful in establishing a diagnosis. Hyperbili-
rubinaemia and icterus are frequent and often
reflect hepatic necrosis.>* High bilirubin levels
in the absence of haemolysis and elevation of
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liver enzyme activity should raise the suspi-
cion of FIP. High serum alpha-1 acid glycopro-
tein (AGP) levels (>1500 pg/ml) may support
the diagnosis,”” but levels are also high in
other inflammatory conditions. Additionally,
AGP levels may be high in healthy cats infect-
ed with FCoV, especially in households where
the infection is endemic.%®

Tests on effusion fluid
If there is effusion, a sample must be obtained,
because tests on effusions have a higher diag-
nostic value than blood tests. However, only
about half of cats with effusion suffer from
FIP® Although effusions of clear yellow
colour and sticky consistency are often called
‘typical’, their presence alone in body cavities
is not diagnostic. Sometimes the fluid has a
different appearance and cases with pure
chylous effusion have been reported.®
Usually, the protein content is very high
(>35 g/1), consistent with that of an exudate,
whereas the cellular content is low (<5000
nucleated cells/ml) and approaches that of a
modified or pure transudate. Cytology of the
effusion in cats with FIP is variable but usual-
ly consists predominantly of macrophages
and neutrophils. Electrophoresis is a diagnos-
tic tool with a high positive predictive value if
the albumin/globulin ratio is <0.4, and a high
negative predictive value if the ratio is >0.8.%
Major differential diagnoses include inflam-
matory liver disease, lymphoma, heart failure
and bacterial peritonitis or pleuritis.
‘Rivalta’s test’ is a simple, inexpensive
method that can be performed in clinical prac-
tice to distinguish transudates from exudates.

/4

Rivalta’s test is useful for differentiating between FIP effusions and effusions
caused by other diseases [EBM grade I].>* Not only the high protein content,

but also high concentra-

tions of fibrinogen and
inflammatory mediators,
lead to a positive reac-
tion.

The test has a posi-
tive predictive value of
86%, and a high nega-
tive predictive value of
96% for FIP, as deter-
mined by a study of
cats that presented
with effusion (preva-
lence of FIP, 51%).5

Positive Rivalta’s
test results may

To perform the test, a transparent
reagent tube (volume 10 ml) is filled with
7-8 ml distilled water, and one drop of
acetic acid (98%) is added and mixed
thoroughly. One drop of the effusion fluid
is carefully layered onto the surface of
this solution. If the drop disappears and
the solution remains clear, the Rivalta’s
test is defined as negative. If the drop

retains its shape, stays attached to the |
surface or slowly floats down to the |

bottom of the tube (drop- or jellyfish-
like), the test is defined as positive.

|

|

also be obtained in cats with bacterial peritonitis or lymphoma. However,
it is usually easy to differentiate these effusions by macroscopic examina-
tion, cytology and/or bacterial culture.
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A high percentage of healthy cats are FCoV antibody-positive

and most of them will never develop FIP. Thus, the presence of antibodies

does not indicate FIP and their absence does not exclude FIP.

Cerebrospinal fluid analysis

Analysis of cerebrospinal fluid (CSF) from cats
with neurological signs due to FIP lesions may
reveal elevated protein (50-350 mg/dl; normal
value <25 mg/dl) and pleocytosis (100-10,000
nucleated cells/ml) with mainly neutrophils,
lymphocytes and macrophages. However, this
is not diagnostic.*® In many cats with FIP that
have neurological signs, the CSF is normal.

Antibody detection

Serum antibody titres may contribute diag-
nostic information, if interpreted with care.
A high percentage of healthy cats are FCoV
antibody-positive and most of them will
never develop FIP. Thus, the presence of anti-
bodies does not indicate FIP and their absence
does not exclude FIP. It has been contended
that more cats have been killed as a result of
false interpretation of FCoV antibody test
results than by the disease itself. There is no
‘FIP antibody test’ — all that can be measured
is antibody against FCoV.

Methodology (and titres) may vary consid-
erably between laboratories. Low titres do not
rule out FIP, and a significant proportion of
cats manifesting FIP are seronegative. In cats
with fulminant FIP, titres may decrease termi-
nally because the high virus loads in the cat’s
body bind antibody, forming immune com-
plexes. Very high titres can be of (limited)
diagnostic value since they indicate an
increased likelihood of FIP.525

FCoV reverse-transcriptase PCR

The RT-PCR to detect FCoV in blood is some-
times used diagnostically. However, the assay
cannot diagnose FIP: positive FCoV RT-PCR
results have also been obtained in healthy
carriers that did not develop FIP for a period
of some 70 months [EBM grade I].316! In addi-
tion, negative FCoV RT-PCR results are not
uncommon in cats with FIP.5

Immunostaining of FCoV antigen

in macrophages

Methods of virus detection include the demon-
stration of FCoV antigen in macrophages in
effusions by immunofluorescence, or in
tissue samples by immunohistochemistry.
While FCoV may be present systemically in
healthy cats, only in FIP cases will there be suf-
ficient viral antigen in macrophages to result in
positive staining. Positive staining of intra-

diagnosis of FIP. If there is effusion,
positive immunofluorescence staining of 4
macrophages present is conclusive. If there: smears.
is no effusion, tissue samples of affected Immunohistochemistry has
organs have to be obtained and processed been used to detect FCoV anti-
for immunohistochemical staining. A diag-
nostic algorithm is shown on page 600.

The prognosis for cats with .
FIP is poor: the median survival cases. There have been occasional

after diagnosis is around 9 days.® reports of cats surviving for sev-

Factors that indicate a short st.Jrviva.I .timt.e eral months after diagnosis.64
are low lymphocyte counts, high bilirubin

values, and large volumes of effusion. Cats A R
that do not improve within 3 days are unlikely studies have been published. In

to show any benefit from treatment and S oOne placebo-controlled study of
euthanasia should be considered. treatment with feline interferon-

cellular FCoV antigen in macrophages in
effusions can be 100% predictive of

Diagnostic strategies FIP, versus a negative predictive
In essence there are two value of 57%; this discrepancy is
strategies to obtain a laboratory explained by low numbers of

macrophages in  effusion

gen, and it was also 100%
predictive of FIP when
positive.®* However, invasive
methods (eg, laparotomy or
laparoscopy) are usually necessary
to obtain the tissue samples.

Disease management

Any cat in a hospital is a potential source of
FCoV infection, and routine hygiene meas-
ures must be taken. Any FIP case will shed
FCoV and precautions to avoid infection of
other cats are particularly important.
However, in a multi-cat household, the other
cats will probably already have been exposed
to the FCoV from the patient, so there is no
benefit in isolating the patient.

In households where a single FIP patient
has been euthanased, it is recommended to
wait for 2 months before obtaining a new cat,
to allow environmental FCoV to die off. If
there are other cats in that household, they are
likely to carry FCoV. Before introducing a new
cat into that environment, the FCoV infection
status of both existing and new cats should be
established,?”® and the number of cats per
floor space, their age, social compatibility and
other factors likely to influence their behav-
ioural interactions must be considered.

Treatment
Treatment (or euthanasia) should only be con-
sidered after every effort has been made
to obtain a definitive diagnosis. Feline
infectious peritonitis is fatal in most

However, few controlled field

omega, no benefit was observed

[EBM grade I].% Other drugs

JFMS CLINICAL PRACTICE
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Medical history
¥" Mainly young cats (<2 years old)
¥" Multi-cat environment (eg, rescue shelter, cat breeder)
v Stress (adoption, boarding cattery, neutering)
Pedigree

/ Clinical examination/imaging \

Effusive FIP
Cat bright or dull
Moderate pyrexia: 39.0-39.5°C
Abdominal distension/ascites
Dyspnoea/pleural effusion
Pericardial effusion

+

Non-effusive FIP
Persistent moderate pyrexia >4 days
Weight loss
Dull
Anorexia
Enlarged mesenteric lymph node(s)
Icterus
Intraocular signs (uveitis, keratic precipitates,
aqueous flare, retinal vessel cuffing)
Neurological signs (fits, ataxia, nystagmus)
Hyperbilirubinaemia
Non-regenerative anaemia (haematocrit <30%)
Lymphopenia
Hyperglobulinaemia; low albumin/globulin ratio
High anti-FCoV antibody titre
High alpha-1 acid glycoprotein (>1500 pg/ml)

\
Analyse effusion \

Usually straw-coloured, clear and not odiferous

AN

+ &+ it

AN NN N

AU N U U N NN

ALL criteria match

FIP LIKELY

Negative-. Rivalta’s test’ Positive
<30 g/l Protein levéls >35 g/l
>0.8 AIburﬁin/gIob@lin ratio <0.8
. >2x10%1 Total feukocyte count  <2x10%1
Mostfy._]ymphocytes Ide.r,lt'l'ty of cells "'~..l_\leutrophils + mac;;o'bhages

TREAT FOR FIP
Or consider euthanasia

SOME criteria match

Specialised laboratory testing
(effusion)
Virus detection in macrophages
(immunofluorescence):

Positive = FIP

If possible, confirm by SOME
specialised laboratory testing criteria
match

——
(Negative could still be FIP) Specialised laboratory
FIP UNLIKELY EsStihg(blopsy)
FCoV immunohistochemistry
Look for other causes ]
on biopsy:
— Positive = FIP

(Negative could still be FIP)

have been tried (Table 1), but these studies response, usually with corticosteroids.

were not properly controlled.
Supportive treatment is aimed at suppress-
ing the inflammatory and detrimental immune

JFMS CLINICAL PRACTICE

However, there are no controlled studies to
prove any beneficial effect of corticosteroids,
only anecdotal reports [EBM grade III].
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TABLE 1 Drugs that have been suggested for use in FIP cases

Drug Comments ABCD recommendation [EBM grade*]
ANTIVIRALS

Ribavirin Works in vitro but toxic in cats Not recommended [lI]

Vidarabine Works in vitro but toxic in cats Likely ineffective [IV]

Human interferon-alpha
— SC high dose

Human interferon-alpha

— PO low dose

Feline interferon-omega
IMMUNOSUPPRESSANTS

Prednisolone/dexamethasone
— immunosuppressive doses

Pentoxyfylline

Ozagrel hydrochloride

Ciclosporin A

Cyclophosphamide

Chlorambucil

Azathioprine

Salicylic acid (aspirin)
— platelet inhibitory dosage

Although human interferon-alpha has in vitro effects on
FCoV, SC treatment did not work in an experimental trial

No trials
Only acts as immune stimulant if given orally
Immune stimulation should be avoided in cats with FIP

One placebo-controlled study of naturally occurring cases
and one uncontrolled study

No controlled studies. Some cats have improved during treat-
ment and survived for several months, but does not cure FIP

Aimed at treating the vasculitis
Some veterinarians in practice have tried this treatment,
but there are no published studies or case reports

Thromboxane synthesis inhibitor aimed at treating the
inflammatory response. Only used in two cases with
beneficial effect

Aimed to immunosuppress (lower the
corticosteroid dose). No published studies

Aimed to immunosuppress (lower the
corticosteroid dose). No published studies

Aimed to immunosuppress (lower the
corticosteroid dose). No published studies

Toxic in cats ()

Aimed to immunosuppress (lower the corticosteroid dose).

No published studies

Aimed at treating the inflammatory response as well as
the vasculitis. No published studies

Ineffective [II]

Contraindicated [IV]

No benefit was observed [grade | study]; may require
further studies in view of anecdotal clinical evidence [IV]

Currently supportive treatment of choice [III]
If effusion is present, dexamethasone IT or IP may help

Requires studies [IV]

Controlled studies needed [lI1]

Not recommended because directed more at
cellular immunity than humoral (lack of data) [I\V]

Might be considered in combination with
glucocorticoids [IV]

Might be considered in combination with
glucocorticoids [IV]

Not recommended [IV]

May have some beneficial effect, but side effects
possible if used in combination with high steroid doses

*For explanation of EBM grades, see box on page 595. SC = subcutaneous, PO = oral, IP = intraperitoneal, IT = intrathoracic

Vaccination

At present there is only one FIP vaccine avail-
able, which the ABCD considers as being
non-core (see box on page 602).

Disease control in specific

situations

Feline infectious peritonitis is a problem in
cats kept in groups, particularly in breeding
catteries and rescue situations. Since the
virus is transmitted predominantly via the
faecal-oral route, hygiene is most important.
Feline coronavirus infection is maintained in a
household or cattery by continual cycles of
infection and re-infection, the source of
infection being the litter tray.?*® Rarely is
FIP a problem among cats leading an
indoor-outdoor lifestyle. Reduction of FCoV

contamination and risk of transmission can be
achieved by avoiding large numbers of cats in
individual households, keeping groups of <3
(well-adapted) cats per room, observing strict
hygiene, and providing outdoor access to
allow the cats to bury their faeces. Otherwise,
sufficient litter trays should be provided,
cleaned frequently, and kept in different
rooms from the food bowls.

Breeding catteries

Breeding catteries are high-risk environments
for FIP. In most European countries there are
few catteries where FCoV is not endemic. In
some, attempts have been made to control
viral spread by segregation. A policy of sepa-
rating high FCoV shedders from low shedders
and negative cats has been suggested for
reducing transmission rates,?*”® but the value
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of this approach is controversial. Shedders can
be detected using real-time quantitative
RT-PCR screening of faeces, but multiple
sampling is necessary. Virus shedding occurs
over several months and is sometimes
lifelong, especially in multi-cat house-
holds.>1649

Kittens typically develop FIP in the post-
weaning period.” Breeders are often unaware
of an endemic FCoV infection, because FIP
deaths usually occur when the kittens have
left the cattery and are in a new household.
Most kittens are protected from FCoV infec-
tion by MDA until they are 5-6 weeks of age.
Feline coronavirus transmission has been pre-
vented by isolating pregnant queens 2 weeks
before birth, moving their kittens to a clean
environment when they are 5-6 weeks old,
and maintaining them there until they go to a
new home.?2¢ For this method to succeed, the
breeder is required to follow strict quarantine
hygiene methods, which require special
knowledge and facilities. The efficacy of this
method has been questioned.'

Rescue and boarding catteries

Strict hygiene precautions must be enforced at
all times to minimise viral spread and virus
contamination. Ideally, cats should be kept
separately. New catteries should be designed
with infectious disease control and stress
reduction as priorities. Vaccination may be
considered for cats that are unlikely to have
experienced FCoV infection before entering a
boarding or rescue cattery.
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General considerations
Many attempts have been made to develop an FIP vaccine, most of
which failed, with antibody-dependent enhancement of infection observed
experimentally and resulting in more vaccinated than control cats developing
FIP. At present there is only one vaccine, available in the USA and in some
European countries. It is administered intranasally and contains a tempera-
ture-sensitive mutant of the type Il FCoV strain DF2; type | coronaviruses are,
however, more prevalent in the field.21®

Results from experimental studies have been inconsistent, with prevent-
able fractions between 0 and 75%.56-%° The results of field studies have been
equally contradictory.”>2 The not unexpected conclusion is that this
vaccine might not be effective in seropositive cats that have already been
exposed to FCoV. The antibody-dependent enhancement of infection that
was a feature of some experimental vaccine trials has not been observed in
field studies, suggesting that the vaccine can be considered safe.”%-72

Primary course

The ABCD considers the FIP vaccine to be non-core. Kittens may profit from
vaccination if they have not been exposed to FCoV (eg, in an early-weaning
programme), particularly if they enter an FCoV-endemic environment.

If immunisation is considered, a primary vaccination course consisting of
two doses 3 weeks apart from the age of 16 weeks onwards should be
followed. Vaccination before 16 weeks has been shown not to protect
against infection.'® In breeding catteries, most kittens are already seroposi-
tive by the time of vaccination, FCoV infections occurring much earlier than
at 16 weeks of age.®151°

Booster vaccinations

Where a cat’s lifestyle has justified primary vac-
cination, annual boosters may be considered.
Although studies on the duration of immunity
are lacking, it is thought to be short-lived.

Non-core
vaccine
The ABCD considers the
FIP vaccine as being non-core.
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