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and aqueous flare may be detected. On ophthalmoscopic examination chorioretinitis, 

fluffy perivascular cuffing (representing retinal vasculitis), dull perivascular puffy areas 

(pyogranulomatous chorioretinitis), linear retinal detachment and fluid blistering under 

the retina may be seen. Neurological signs are reported in around 10% or more of cats 

with FIP [Rohrer et al, 1993]. They reflect focal, multifocal, or diffuse involvement of the 

brain, the spinal cord and meninges. The most commonly reported signs are ataxia, 

hyperaesthesia, nystagmus, seizures, behavioural changes and cranial nerve defects 

[Kline et al, 1994; Timman et al, 2008]. Cutaneous signs have recently been reported 

occurring as multiple nodular lesions caused by pyogranulomatous-necrotising dermal 

phlebitis [Cannon et al, 2005] and skin fragility [Trotman et al, 2007]. A diffuse 

pyogranulomatous pneumonia is seen in some cases leading to severe dyspnoea [Trulove 

et al, 1992].  

7.5 Diagnosis 

Diagnosis of FIP intra vitam is extremely challenging. In addition, a definitive diagnosis 

may not always be possible, e.g., because of the invasiveness of biopsies in a sick cat. 

Difficulties in definitively diagnosing FIP arise from an absence of non-invasive 

confirmatory tests in cats with no effusion. Presence of effusion should first be ruled out 

because obtaining effusion and analysis is very useful and relatively non-invasive. In cats 

with no effusion, several parameters, including the background of the cat, history, 

presence of clinical signs, laboratory changes, and antibody titres [Rohrer et al, 1993] 

should be used to help to inform the decision about appropriate further diagnostic 

procedures. 

7.5.1 Haematology 
Haematology results are often altered in cats with FIP, but the changes are not 

pathognomonic. White blood cell counts can be decreased or increased. Lymphopenia is 

commonly present; however, lymphopenia in combination with neutrophilia is generally 

common in cats as a typical “stress leukogram” and can occur in many other diseases. 

However, a normal lymphocyte count makes FIP less likely. A mild to moderate non-
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PCR in effusion or CSF has also been discussed as a diagnostic tool. However, data on 

the value of these approaches are not yet available. 

7.5.6 Immunostaining of FCoV antigen in macrophages  
Methods to detect the virus itself include the search for the presence of FCoV antigen in 

macrophages using immunofluorescence (in effusion macrophages) or 

immunohistochemistry (in tissue macrophages). While FCoV may be present systemically 

in cats without FIP, only in FIP will there be sufficiently large amounts of virus in 

macrophages to obtain positive staining. In a recent study in which a large number of 

cats with confirmed FIP and controls with other (confirmed) diseases were investigated 

(n = 171, prevalence of FIP 64%), positive immunofluorescence staining of intracellular 

FCoV antigen in macrophages of the effusion was 100 % predictive of FIP [Hartmann et 

al, 2003]. Unfortunately, the negative predictive value is not very high (57%), which can 

mainly be explained by low numbers of macrophages on effusion smears (even though 

cats have FIP) resulting in negative staining [Hartmann et al, 2003]. 

Immunohistochemistry can be used to detect the expression of FCoV antigen in tissue, 

and it also proved to be 100% predictive of FIP if positive [Tammer et al, 1995; Kipar et 

al 1998b]. However, invasive methods (e.g. laparotomy or laparoscopy) are usually 

necessary to obtain appropriate tissue samples. When the diagnostic sensitivity between 

true-cut biopsy (TCB) and fine-needle aspiration (FNA) of liver and kidney tissue obtained 

at necropsy was compared, the sensitivity of FNA was similar to TCB, but a higher 

sensitivity in the liver versus kidneys was observed [Giordano et al, 2005]. The value of 

ultrasound-guided FNA to diagnose FIP in vivo, however, still has to be investigated. 

Therefore, there are 2 diagnostic strategies to obtain a definitive diagnosis of FIP. If 

there is effusion, immunofluorescence staining of FCoV antigen in effusion macrophages 

can diagnose FIP. If there is no effusion, tissue samples of affected organs have to be 

obtained. Histology is confirmative or immunohistochemical staining of FCoV antigen in 

tissue macrophages can be used to diagnose FIP. A diagnostic algorithm is provided in 

figure 7-1. 
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Figure 7-1. Diagnostic approach to FIP 

1. MEDICAL HISTORY 
 Mainly young cats (< 2 years old) 
 Multicat environment (e.g. rescue shelter, cat breeder) 
 Stress : adoption, boarding cattery, neutering 
± Pedigree  

2. CLINICAL EXAMINATION/IMAGING 

3. 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)  
 Hyperbilirubinemia  
 Non-regenerative anaemia (haematocrit <30%) 
 Lymphopenia 
 Hyperglobulinemia; low albumin :globulin 
 High anti-FCoV antibody titre 
 High alpha-1 acid glycoprotein (>1500 µg/ml) 

3. EFFUSIVE FIP 
 Cat bright or dull 
 Moderate pyrexia: 39.0 - 39.5oC 
± Abdominal distension/ascites 
± Dyspnoea/pleural effusion 
± Pericardial effusion 

4. ANALYSE EFFUSION 

Usually straw-coloured, clear and not odiferous 

 
Negative - RIVALTA test - Positive 

< 30g/litre - Protein levels - >35g/litre 
>0.8 - Albumin :globulin ratio - <0.8 

> 2 x 109/l - Total leukocyte count - < 2 x 109/l 
Mostly lymphoc. - ID Cells - Neutrophils & macrophages 
< 500 µg/ml - Alpha-1 acid glycoprotein - >1500 µg/ml 

All criteria match 
FIP LIKELY 

(if possible, specialised 
laboratory confirmation) 

Treat for FIP  
or consider 
euthanasia 

SPECIALISED LABORATORY TESTING 
(EFFUSION) 

 
Virus detection in macrophages (IF) 

Positive = FIP 
(Negative – could still be FIP) 

FIP UNLIKELY 
 

Look for other causes 

4. SPECIALISED 
LABORATORY TESTING 
(BIOPSY) 

 
 FCoV 
immunohistochemistry on 
biopsy 
Positive = FIP 
(Negative: could still be FIP) 

Some 
criteria 
match  

 

Some criteria match 
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7.6 Management of cats with FIP 

Any cat in a hospital is potentially a source of FCoV infection. Therefore, routine hygiene 

measures should be taken to avoid inadvertent spread of FCoV infection between cats. In 

a case of a cat with FIP, this cat is highly likely to shed FCoV and therefore strict 

precautions to avoid infection of other cats is particularly important. However, any in-

contact cats within the cat’s own home will probably have already been exposed to the 

FCoV from the cat, so there is no particular benefit in isolating the cat at home. It 

remains controversial whether FIP-inducing mutants are shed from a cat with FIP.  

In situations where a cat with FIP has been euthanased and there is no cat left in that 

household it is recommended to wait 2 months before obtaining a new cat. If other cats 

in that household remain, they most like carry FCoV. Before introducing a new cat into 

that household, several things have to be considered including environment, number and 

density of cats as well as their age, and it is prudent to wait at least several months in 

any case before introducing new cats. 

7.6.1 Treatment 
Treatment (or euthanasia) should only be considered after every effort has been made to 

obtain a definitive diagnosis. Once FIP is established, in most cats it is fatal. There have 

been reports of occasional cats surviving up to several months after diagnosis of FIP. It is 

not clear whether this improvement was caused by treatment. There have even been 

some very occasional reports of cats that have “recovered” from FIP, but in these cases a 

definitive diagnosis of FIP had not been obtained.  

As FIP is caused by inflammatory and inappropriate immune-responses to FCoV, 

supportive treatment is aimed at suppressing that inflammatory and inappropriate 

immune-response, usually with corticosteroids. There are, however, no controlled studies 

that indicate whether corticosteroids have any beneficial effect or not. Occasional cases 

treated with corticosteroids have shown improvement for up to several months, but 

these are anecdotal reports.  



 
ABCD Guidelines on Feline Infectious Peritonitis 19/30 

Numerous other treatments have been tried, but data from only one controlled field 

study have been published. In this placebo-controlled study of 37 cats treatment with 

feline interferon omega showed no benefit compared to the placebo [Ritz et al, 2007]. 

Other drugs (table 1) have been used, but there are no controlled studies to support 

their efficacy. 

 

Table 7-1. Drugs that have been suggested for use in FIP 

Substance Comment ABCD recommendation 
(EBM level) 

ANTIVIRALS 
Ribavirin works in vitro but toxic in cats not recommended (2) 

 
vidarabin works in vitro but toxic in cats likely ineffective (4) 

 
human interferon-α 
 SC high dose 
  

although human interferon-a has in vitro effect on 
FCoV, SC treatment didn’t work in an experimental 
trial 

ineffective (2) 
  
 

human interferon-α 
 PO low dose 

no trials 
only acts as immune-stimulant if given orally 
immune-stimulation should be avoided in cats with 
FIP 

contraindicated (4) 
 

feline interferon-ω one placebo-controlled study of naturally occurring 
cases  

ineffective (1) 
 

IMMUNOSUPPRESSANTS 
prednisolone/ 
dexamethasone 
(immuno-suppressive 
doses) 

no controlled studies, some cats have improved 
during treatment and survived for several months , 
but does not cure FIP 

currently supportive treatment of 
choice (3) 
if effusion is present, 
dexamethasone IT or IP may be 
helpful  

pentoxyfylline aimed at treating the vasculitis 
some veterinarians in practice have tried, but there 
are no published studies or case reports 

Requires studies (4) 

Ozagrel hydrochloride thromboxane synthesis inhibitor aimed at treating the 
inflammatory response, only used in 2 cases with 
beneficial effect  

may have some beneficial effect, 
controlled studies needed (3) 

cyclosporine A aimed to immune-suppress (lower the corticosteroid 
dose), No published studies 

not recommended because more 
directed against cellular immunity 
than humoral (lack of data) (4) 

cyclophosphamide 
 

aimed to immune-suppress (lower the corticosteroid 
dose), No published studies  

might be considered in combination 
with glucocorticoids (4) 

chlorambucil 
 

aimed to immune-suppress (lower the corticosteroid 
dose), No published studies 

might be considered in combination 
with glucocorticoids (4) 

azathioprine 
 

toxic in cats (!), 
aimed to immune-suppress (lower the corticosteroid 
dose), No published studies 

not recommended (4) 

Salicylic acid (aspirin) 
platelet inhibitory 
dosage 

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

may have some beneficial effect, 
but side effects possible if used in 
combination with high steroids 

EBM level 1 = confirmed by placebo-controlled double-blind field study 
EBM level 2 = shown in a controlled experimental study 
EBM level 3 = supported by case series 
EBM level 4 = only based on expert opinion  
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The prognosis for cats with FIP is very poor. In one recent published study the median 

survival after diagnosis was 9 days. Factors that indicate a short survival time are low 

lymphocyte count, high bilirubin, presence of high amount of effusion. Cats that show no 

improvement within 3 days are unlikely to show any benefit from treatment and 

euthanasia should be considered. 

7.7 Vaccination 

Many attempts have been made to develop effective and safe vaccines to protect cats 

against FIP. Unfortunately most of these studies failed, with ADE observed in several 

trials. At present there is only one commercial vaccine available (Primucell©, Pfizer). This 

vaccine is available in the USA and some European countries. 

Primucell® contains a temperature sensitive mutant of the type 2 FCoV strain DF2. The 

vaccine is administered intranasally and aims at inducing local mucosal immune 

responses through the induction of IgA and cell mediated immunity. However the vaccine 

also induces seroconversion, although titres are generally low. There is considerable 

controversy regarding the safety and efficacy of this vaccine.  The vaccine contains a 

type-2 strain, whereas type-1 coronaviruses are more prevalent in the field. Different 

studies on the efficacy of vaccination in inducing protection against disease have been 

performed, both under experimental and field conditions. 

Although some experimental studies have indicated that vaccination protects against 

disease, results have not been consistent. Preventable fractions between 0 and 75 % 

have been reported [Hoskins et al, 1995; McArdle et al, 1995; Scott et al, 1995; Gerber 

et al 1990]. The results of field studies examining the efficacy of protection have been 

equally contradictory. No difference in the development of FIP between the vaccinated 

and placebo group was found when the vaccine was used in Persian breeding colonies 

[Fehr et al 1995]. In a double-blind trial including 609 cats, no differences between the 

vaccinated and placebo group were found during the first 150 days after vaccination. 

However, after 150 days, fewer FIP cases occurred in the vaccinated group compared to 

the placebo group (1 against 7). In another trial, a preventable fraction of 75% was 
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found when the vaccine was tested in a very large cat shelter in the USA [Postorino 

Reeves, 1995]. In the latter study all kittens were seronegative prior to vaccination. 

Therefore it can be concluded that Primucell® might not be effective in seropositive cats 

that have already been exposed to FCoV. Since Primucell® is licensed for use from 16 

weeks of age and is not effective in younger cats [Lutz et al 2002], most kittens (and 

especially those living in breeding colonies and multiple cat households) have already 

been infected and are seropositive. This is an important practical limitation for its use. 

The ADE that was a feature of some experimental vaccine trials has not been observed in 

field studies, suggesting that the vaccine can be considered safe. 

7.7.1 Primary vaccination course 
ABCD does not consider the FIP vaccine as a core vaccine. Vaccination can be considered 

in kittens that are unlikely to have been exposed to FCoV, e.g. from an early weaning 

programme particularly if they enter an FCoV endemic environment.  

If immunization is considered, a primary vaccination course consisting of 2 doses of the 

vaccine 3 weeks apart from an age of 16 weeks onwards should be given. Vaccination 

before 16 weeks was not shown to give protection against infection [Lutz et al 2002]. 

Therefore there are two particular problems in breeding catteries; firstly most kittens are 

already seropositive at the age of vaccination and secondly FCoV infection occurs much 

earlier than 16 weeks [Lutz et al, 2002, Addie & Jarrett 1992]. 

7.7.2 Booster vaccination 
In cats of which the lifestyle has justified primary vaccination, annual boosters may be 

considered. Although studies on the duration of immunity are lacking, it is thought to be 

short lived and regular boosters are recommended to maintain immunity.  

7.8 FIP control in specific situations 

FIP is a problem of cats kept in groups, particularly in breeding catteries and in rescue 

situations. Since the most important route of transmission is fecal-oral transmission, 

Hygiene is the foremost method of FIP control in any multi-cat environment. FCoV 
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infection is maintained in a household or cattery by continual cycles of infection and re-

infection [Foley et al, 1997, Addie et al, 2003] with the source of infection being the cat 

litter tray. FIP is rarely a problem amongst cats leading a natural, indoor-outdoor, 

lifestyle. The goal in every cat household has to be to reduce the FCoV pressure and risk 

of transmission. This can be done by avoiding large numbers of cats in single households, 

keeping small group groups of cats of not more than 3 (well-adapted) cats per room, 

observing strict hygiene, and providing outdoor access to enable the cats to bury their 

faeces. If the latter is not possible, enough litter boxes should be provided, cat litter 

boxes have to be cleaned frequently, and litter trays should be in different rooms from 

food bowls. 

7.8.1 Breeding catteries 
Breeding catteries are high-risk situations for FIP. Today, in most European countries, 

there are few catteries in which FCoV is not endemic. In some catteries, attempts have 

been made to control the spread of FCoV by segregation. A policy of separating cats 

which are shedding high amounts of FCoV from low shedders and negative cats has been 

suggested for reducing transmission within a cattery but the value of this approach is 

controversial. High shedders can be detected using RT-PCR screening of faeces but 

multiple sampling (optimum 4 times over 3 weeks) may be necessary for this to be 

reliable and this presents practical difficulties. Virus shedding occurs over several months 

is life-long , in some cats, especially in multi-cat households. 

Kittens typically develop FIP in the post-weaning period [Cave et al, 2002], therefore 

many breeders are unaware that they have endemic FCoV infection, since FIP deaths 

usually occur once the kittens are in the new household. Most kittens are protected from 

FCoV infection by maternally derived antibodies until they are between 5 and 6 weeks of 

age. It has been reported that it may be possible to prevent FCoV infection of young 

kittens by isolating pregnant queens 2 weeks before birth and removing kittens from 

their mother to a clean environment when they are 5-6 weeks old and maintaining them 

there until they go to a new home [Addie & Jarrett, 1990, 1992 and 1995]. For this 
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technique to work, the breeder is required to strictly follow strong hygiene methods. 

However, controversy exists about the efficacy of this method.  

Although documented in rare cases, transplacental transmission of FCoV does not appear 

to be a problem [Addie & Toth, 1993].  

7.8.2 Rescue and boarding catteries 
Strict hygiene precautions should be enforced at all times to attempt to minimise viral 

spread and to keep virus load at a minimum. Ideally, cats should be kept separately. 

New catteries should be designed with infectious disease control and stress reduction as 

a priority.  

Vaccination of a cat that is unlikely to have been exposed to FCoV, and is entering a 

boarding or rescue cattery may be considered. 
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