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feline infectious peritonitis (FIP) is a 
contagious viral disease of domestic 
and exotic cats. Traditionally FIP has 
been described as a sporadic disease of 
low incidence characterized by an 
insidious onset, persisten t nonre- 
sPonsive fever, and a progressively 
debilitating course leading to  death. 
G ranulom atous inflam m atory reac
tions occur in the abdom en and may 
°ccur in the eye and the  central 
nervous system . An accum ulation of 
fluid may be p resen t in the abdom en 
° r  thorax  or both.

If lim ited to th a t description, FIP is 
far less significant in the  cat popu
lation than  the im portan t viral 
diseases of cats, such as panleuko- 
Penia, resp iratory  viral diseases, and 
leukemia. H ow ever, recent research 
findings and clinical reports from 
veterinarians and cat breeders indi
cate this view of FIP may be only the 
fip of the proverbial iceberg. The FIP 
virus appears to  be quite prevalent 
and may produce far m ore problems 
than was originally thought.

History
FIP was first recognized in the 1950s 
by Dr. H olzw orth of Angell M emorial 
Animal Hospital in Boston. In the mid

rch Laboratory 
1978

1960s the disease was characterized 
and nam ed infectious peritonitis 
because of its predilection for pro
ducing inflam m ation of the tissues in 
the peritoneal (abdominal) cavity and 
the infectious na tu re  of abdominal 
ascitic fluids from  natu ra l cases. 
Exam ination of tissues from  infected 
cats revealed viruslike particles, but 
extensive attem pts to  isolate this 
virus w ere negative.

The granulom atous, or dry, form  
of FIP, characterized by lesions in the 
abdom en, eye, and central nervous 
system , was recognized subsequent
ly. M ore detailed studies of FIP 
became possible w hen the serological 
diagnostic test was developed in the 
mid 1970s by Dr. Niels Pedersen of 
the  University of California, Davis.

The first successful isolation of the 
FIP virus in cell cultures was accom
plished in our laboratory in 1978. 
Recently, the  FIP virus has been 
propagated in new born mice by 
O sterhaus in the N etherlands.

The possible association of the FIP 
virus w ith  an extensive k itten  m or
tality  complex in catteries th ro u g h 
ou t the  U nited S tates was first 
suggested in 1978 by investigators at 
the C ornell Feline Research Labora
tory.

Incidence
T he incidence of clinical FIP is 
relatively low, and cases are usually 
sporadic, only one or tw o occurring in 
a group of cats. H ow ever, some 
m ultiple-cat households and catteries 
have experienced several cases over a 
period of several m onths. O f the cats 
necropsied at the  U niversity of 
California, Davis, from  1969 to  1973,
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the percentage of cases diagnosed as 
FIP varied from  5 to 13 percent; 1.33 
percent of all cats hospitalized w ere 
diagnosed as having FIP.

The incidence of infection w ith FIP 
virus as indicated by a positive FIP 
antibody test is far g rea ter than  tha t 
previously recognized using only 
clinical sym ptoms. Subclinical infec
tions (or mild clinical disease not 
recognized as FIP) are therefore 
common. The incidence of cats 
testing positive for FIP antibodies 
(FIP antibody-positive) varies tre 
m endously am ong individual sub
populations (households, catteries, 
colonies). G enerally if there  is con
siderable contact betw een cats w ithin 
these subpopulations, the positive 
incidence is either 0 percent or 
g reater than  90 percent.

Etiology
FIP is caused by a virus classified as a 
coronavirus. C oronaviruses are pleo
m orphic viruses encapsulated w ith  a 
lipid-containing protein  envelope 
from  which project radiating stru c
tu res (peplomers) rem iniscent of the 
rays or corona around the sun. 
Electron photom icrographs of FIP 
virus particles are show n in the 
figure.

C oronaviruses of hum ans and 
animals generally infect e ither the 
resp iratory  trac t (colds or bronchitis) 
or the intestinal trac t (enteritis). 
H um an bronchitis (229E) virus and 
infectious bronchitis virus of birds 
are examples of the form er while calf 
coronavirus, canine coronavirus, and 
transm issible gastroen teritis  (TGE) 
virus of swine produce the latter. 
O th e r coronaviruses (such as m ouse



hepatitis virus) produce severe 
generalized disease. The FIP virus 
appears to  have a predilection during 
prim ary infection for the respiratory  
trac t (and possibly for the intestinal 
tract), but during the secondary 
disease generalized infection occurs, 
producing severe effects upon m any 
organs, especially the liver.

FIP virus is relatively unstable and 
is inactivated by m ost disinfectants 
(especially those active against lipids) 
and  by n o rm al e n v iro n m e n ta l  
conditions. It apparently  is inacti
vated w ith in  tw en ty -fou r hours at 
room  tem peratu re  once it is outside 
the cat.

Serologic cross-reactivity occurs 
betw een FIP virus and TGE virus, 
229E virus, and canine coronavirus. 
Thus while each of these corona
viruses is distinct, they do have one or 
m ore com m on antigens. FIP virus 
does not cross-react w ith  o ther 
know n coronaviruses.

Transm ission
The exact m echanism  of transm ission 
of FIP virus from  infected to 
susceptible cats is not know n. Fluid, 
tissues, and urine of acutely infected 
ca ts  have been  sh o w n  to  be 
in fe c tio u s . C a ts  th a t  a re  FIP 
antibody-positive presum ably are 
chronic carriers and shedders of virus 
since susceptible (FIP an tibody- 
negative) cats placed in close contact 
w ith  positive cats will develop 
positive FIP antibody tite rs  in tw o to 
six weeks. It is postulated tha t the 
virus is shed from  the  respiratory  
system , th ro u g h  the kidney in the 
urine, and possibly from  the intestine 
in the feces. D irect cat-to-cat contact 
and contam ination of item s of 
com m on use such as food and w ater 
dishes and litter pans would seem to 
be the m ost likely m ethods of transfer 
of virus. O th e r possibilities m ight be 
tran sfe r by aerosol, tran sfe r on 
people's hands, shoes, and clothing, 
and in u tero  or neonatal tran sfer 
from  carrier queens to  their kittens.

Infection and D isease
Infection of cats w ith  FIP virus 
produces a variety  of host-parasite 
in teractions tha t may resu lt in no

disease, mild disease, or progressively 
debilitating, fatal disease. T here is 
m uch yet to be learned of this host- 
parasite interaction. C u rren t re
search in our laboratory is aimed at 
understanding  this interaction and 
the resulting im m une response.

T he following is a sum m ary of the 
various diseases either know n or 
curren tly  postulated to  be caused by 
FIP virus. F urther research will 
undoubtedly add o thers and delete 
some from  this list.

A. Prim ary disease
1. Subclinical infection
2. Mild chronic respiratory

infection (?)
B. Secondary disease

1. Effusive (wet) FIP
Peritonitis
Pleuritis
Pericarditis

2. G ranulom atous (dry) FIP
Peritonitis
O phthalm itis
Encephalitis

3. Acute hepatitis
C. K itten m ortality  complex (?)

1. Repeat breeders
2. Fetal resorption
3. A bortions
4. Stillbirths
5. Fading kittens
6. Acute congestive cardio

m yopathy (?)
7. Effusive or g ranulom atous

FIP
8. Endom etritis and bloody

vaginal discharges of 
queens

9. C hronic mild respiratory
disease of adults and 
k ittens

Primary disease. Initial exposure of a 
susceptible k itten  or cat to an FIP 
v irus-shedding  cat resu lts in a 
prim ary viral infection w ithin a 
period of a few days to a few weeks. 
This infection is believed to  occur in 
the resp iratory  trac t, a lthough the 
exact m echanism  and tissues involved 
have no t been completely ascer
tained. M ost cats show  no outw ard  
signs of illness during this prim ary 
infection. H ow ever, some cats may 
exhibit signs of mild chronic upper 
respiratory  disease, including sneez
ing and m oderate w atery  ocular and

nasal discharges. High fever, loss of 
appetite, and pu ru len t ocular and 
nasal discharges have not been 
associated w ith  prim ary FIP infection. 
C ats tha t exhibit signs of upper 
respiratory  infection may also have 
low-grade bacterial or mycoplasma 
in fe c tio n s , th e  m ixed  in fe c tio n  
accounting for the signs. A lthough 
antibiotic trea tm en t will often  reduce 
clinical signs, they may re tu rn  a week 
or tw o afte r therapy  is stopped.

Carrier cats. From epidemiological 
investigations it appears th a t m ost 
FlP-infected cats rem ain persistently  
infected w ith virus, continue to shed 
virus, and are a potential source of 
infection to contact-susceptible cats. 
The exact m echanism by w hich the 
virus is shed, the duration  of shed, 
and the quantity  of virus being shed 
are not known.

Secondary disease. A fter a period of a 
few weeks to  a few m onths a small 
percentage (probably less than  1 
percent) of cats infected w ith  FIP 
virus develop a secondary disease, 
e ither the effusive or the g ranulo
m atous form  of FIP. It is believed tha t 
this secondary disease may have an 
im m u n o p a th o lo g ica l co m p o n en t; 
th a t is, an adverse immunological 
reaction occurs th a t resu lts in damage 
to tissues, clinical disease, and 
eventually death ra th e r than  re 
covery and health. This im m uno
pathological com ponent of FIP is 
under investigation in our laboratory.

S tre s s  m ay h av e  a ro le  in 
precipitating this secondary disease. 
For example, it is know n th a t cats 
infected w ith  feline leukemia virus 
and FIP virus have a far g reater 
chance of developing secondary, or 
typical, FIP. O th e r form s of stress 
such as poor nu tritio n  and psycho
som atic conditions could also play a 
part.

Secondary FIP m anifests itself 
initially as an inflam m atory response 
s ta r t in g  a ro u n d  b lood  v esse ls  
(perivasculitis) in the abdominal 
viscera or om entum , the  lung, the 
pleura and pericardium , the eye, and 
the central nervous tissue. This 
inflam m atory reaction is a g ranulo
m atous response accompanied by a 
chronic outpouring of inflam m atory



cells and fibrin, resulting  in perivas
culitis. In some cases there  is an active 
secretion of fluid into the abdominal 
°r thoracic cavity or both, resulting  in 
the effusive (wet) form  of FIP. If this 
Process is sufficiently severe, it can 
Produce clinical disease th a t is usually 
Progressive and eventually fatal after 
a tew days to several weeks.

PIP antibody-positive cats may 
develop an acute focal viral hepatitis 
after exposure to large quantities of 

IP virus. D eath usually occurs 
Within four to  seven days of this 
exposure. A lthough this form  of FIP 
(s seen under laboratory conditions, it 
ls not common under conditions of 
uatural exposure.

K itten  m o r ta lity  com plex (KMC).  
du ring  1977 and 1978 it became 
evident to  the  au thors th a t a specific 
disease complex is occurring in 
breeding catteries th ro u g h o u t the 
United States. This disease complex 
results in unusually  high levels of 
reproductive failure and kitten 
Mortality. The exact cause of the 
eomplex is not yet know n, but there  is 
'ncreasing suspicion th a t it may be 
associated w ith  FIP virus infection. 
This possible relationship is curren tly  
under investigation. Clinicians and 
eat breeders should be aw are of the 
Seriousness and ex ten t of the 
Problem and of its possible link w ith  

IP virus.
Until the exact cause is established, 

Ihe term  kitten  m ortality complex 
'KMC) has been adopted to indicate a 
variety of diseases or m anifestations 
°f disease th a t occur in k ittens during 
an o u tb re a k  an d  th a t  a lm o st 
Invariably resu lt in the death of 
Unborn fetuses, new born kittens, and 
Very young kittens.

The com m on initial com plaint is 
‘hat the breeder cannot raise k ittens 
1° selling or showing age. Some 
breeders have experienced zero 
Productivity from  several queens for 
as long as tw o years. Usually, one or 
tvvo queens will have nearly 100 
Percent loss of litters during such a 
Period while o th er queens will have 
p a tte red  losses. These problem s (if 
Ihe onset is acute) generally are 
Preceded by the appearance of a mild 
Persistent upper resp iratory  infection

in a cat afte r shipm ent for breeding, 
re tu rn  from  a show, or in troduction 
of a new cat into the breeding group. 
In any one outbreak several of the 
problem s listed above are observed, 
and in some cases the en tire  list 
occurs.

To date we have investigated over 
th irty  catteries experiencing KMC; 
some investigations involved ex ten
sive laboratory studies, o thers case 
histories only. Virological w orkups

have indicated th a t panleukopenia or 
the com m on resp iratory  viruses are 
not involved. Very few of these 
catteries have had a h istory  of feline 
leukemia virus (FeLV) infection; most 
have tested  negative for FeLV by the 
im m unofluorescent slide test, fdow- 
ever, all of the catteries have had a 
high percentage of breeding queens 
th a t show positive antibody titers to 
FIP virus, and m any catteries have a 
h istory  of one or m ore clinical cases of

Electron photom icrographs of individual FIP v irus particles. N ote the  cen tral nucleocapsids, which 
contain the  nucleic acid and the  lipoprotein envelope, and th e  peplom ers, o r projections, which 
appear as a corona. T he dark bars a re  100 nm  long (slightly m ore th an  one m illionth of an inch).



effusive or g ranulom atous FIP. In 
addition at least th ree research 
colonies of cats are FIP an tibody- 
positive and have experienced the 
same problem s w ith  KMC.

C linical Signs
Primary disease. M ost initial infections 
occurring after natu ra l exposure to 
v iru s  a re  su b c lin ica l, th a t  is, 
asym ptom atic. Some cats develop a 
m ild ch ro n ic  u p p e r  re s p ir a to ry  
infection characterized by sneezing, 
w atery  eyes, and w atery  nasal 
discharge. These signs may wax and 
wane for weeks, but the cat does not 
stop eating and usually does not ru n  a 
fever. Prim ary FIP infection is no t a 
life-threaten ing  disease.

Secondary disease. FIP an tibody- 
positive cats th a t develop secondary 
disease m ay show a variety of signs, 
and the  diagnosis is often  extrem ely 
difficult to  make clinically. The onset 
of illness is frequently  insidious; a 
persisten t fever th a t does not 
respond to antibiotic therapy is 
characteristic. A progressive decrease 
in appetite and body w eight occurs, 
and th e  cat becomes m ore and m ore 
lethargic. An accum ulation of fluid in 
the abdom en or thorax or both may 
occur. C ats w ith  lesions involving the 
liver and kidneys may present w ith 
signs of liver or kidney failure. 
Lesions may be evident in the eye, and 
occasionally cats show  signs of brain 
and spinal cord involvem ent.

A lthough there  have been a few 
apparen t recoveries, the  m ortality  of 
those cats showing definite signs of 
secondary FIP is in excess of 99 
percent.

D iagnosis
T he diagnosis of FIP is based on 
clinical signs, analysis of abdominal or 
chest fluid, laboratory data, a positive 
FIP a n tib o d y  te s t ,  and  r a th e r  
characteristic gross and microscopic 
pathological changes.

Treatm ent
In m ost cases trea tm en t does not alter 
the fatal course of secondary, or 
typical, FIP. In a few cases tem porary 
rem ission has occurred afte r trea t

m en t w ith  im m u n o su p p re ss iv e  
drugs. These therapies are not, 
how ever, w ithout inherent risks.

Once a definite diagnosis of 
secondary FIP has been made, it 
would seem advisable in m ost cases to 
recom m end euthanasia.

In any case w here trea tm en t is 
tried, extensive supportive therapy 
and good nursing care are im perative.

Prevention and C ontrol
Vaccination. At present a vaccine is not 
available to  protect cats against FIP 
infection. Research is under way to 
characterize the basic responses of 
cats to FIP virus in order to eventually 
develop an effective vaccine.

FIP antibody-negative catteries. It is 
apparent th a t FIP virus is quite 
contagious and persisten t once it is 
established w ithin a cattery  or 
m ultiple-cat household. If a cattery  
has not yet been infected w ith  FIP 
virus, it would be pruden t to establish 
a sound m anagem ent program  to 
prevent introduction.

Each breeding cattery  should be 
screened for FIP virus infection. Since 
80 to 100 percent of adult cats in an 
infected cattery  are FIP an tibody- 
positive, testing  the serum  from  10 to 
20 percent of the cats (a m inim um  of 
th ree  cats) for FIP antibody should 
establish the FIP status of tha t 
cattery. C ats chosen for testing 
should be those over one year of age 
th a t have had the greatest degree of 
contact w ith  o ther cats in the cattery.

Once a cattery  is declared FIP- 
negative, rigid policies and proce
dures should be established to 
m aintain this negative status. The 
following should be considered:

1. No cat should en ter the cattery  
unless it comes from  an FIP- 
negative cattery  and has tested 
negative w ithin the past th irty  
days. Even a cat tha t has tested 
negative should be kept in 
quarantine for tw o weeks 
before entering the cattery.

2. C ats from  the cattery  should 
no t be sent to  FlP-positive 
catteries for breeding and 
should not contact FlP-positive 
cats in any o th er way.

3. C are should be exercised at 
shows to prevent contact of 
negative and positive cats. Cats 
re tu rn ing  from  a show should 
be quaran tined  for at least tw o 
weeks. If any signs of upper 
resp iratory  infection occur, the 
cat should continue to  be held 
in quaran tine and should be 
tested for FIP afte r th ree  to 
four weeks.

FIP antibody-positive catteries. O nce a 
cattery  is thoroughly  infected w ith 
FIP virus, it is doubtful th a t the  virus 
can be elim inated sho rt of depopu
lation of positive cats and repopu
lation w ith  negative cats, as has been 
done for leukemia virus infection. 
Realizing th a t the vast m ajority of 
FlP-infected cats will live a norm al 
and healthy life (even though  they 
may be shedders of virus), cattery  
ow ners may decide to  live w ith the 
infection. The presen t limited state of 
knowledge about FIP makes it 
difficult to provide specific recom 
m endations for control of FIP 
infection. However, a few general 
suggestions m ight be helpful.

1. Try to  m aintain the cats w ithin 
the cattery  in as good health  as 
possible. Reduce stress by 
providing good nu tritio n  and 
elim inating psychosom atic con
ditions.

2. Eliminate or isolate FeLV- 
positive cats.

3. Provide plenty of air circulation, 
but keep the  tem peratu re  warm .

4. Use an effective viricidal disin
fectant in cleaning. H ousehold 
Clorox® diluted 1:32 is an ef
fective all-around viricidal dis
infectant for feline viruses, 
including rhinotracheitis, calici
virus, and panleukopenia. It 
should also be effective against 
FIP virus. To increase the clean
ing properties, Clorox® can 
be safely combined w ith  the 
detergent-d isinfectan t A-33® 
(Airkem, available from  Airwick 
In d u s tr ie s ,  C a r ls ta d t ,  N ew  
Jersey 07072) to  give a final 
concentration of 1:32 Clorox® 
and 1:64 A-33® (4 oz/gal and 
2 oz/gal, respectively).



5. Eliminate those breeders th a t 
have repeat problem s of bloody 
vaginal discharge, reproductive 
failure, and loss of young kittens 
to KMC.

6. W e a n  k i t t e n s  a s  e a r ly  a s  p o s s ib le  
a n d  h a n d - r e a r  th e m  a w a y  f r o m  
o t h e r  c a ts .

Public H ealth Aspects
T here are no know n public health  
aspects of FIP virus infection of cats. 
This virus apparently  infects only 
dom estic and exotic cats.

Future Research Needs
A num ber of problem s regarding FIP 
rem ain for fu rth e r research. These 
include (1) understanding  the  basic 
im m une response to the virus, (2) 
developing a vaccine, (3) establishing 
the possible role in KMC, (4) 
establishing effective control m eth 
ods, (5) developing an effective 
t r e a tm e n t ,  (6) e s ta b lish in g  th e  
incidence of FlP-infected catteries, 
and (7) developing be tte r diagnostic 
tests.

In order to aid our staff in its study 
of FIP, we would appreciate having 
samples to  be diagnosed for FIP 
subm itted to the D iagnostic Labora

tory, which offers a com plete line of 
feline diagnostic services to veteri
narians across the en tire  country. 
Such samples provide invaluable data 
from  th ro u g h o u t the U nited States 
for the Feline Research Laboratory 
investigators of feline diseases. 
Samples subm itted for F lP-cattery 
screening should be labeled FIP cattery 
survey; those subm itted from  catteries 
experiencing reproductive failure or 
neonatal k itten  m ortality should be 
labeled kitten mortality complex. Samples 
should be subm itted by the veteri
narian to: Diagnostic L aboratory- 
F eline D iag n o stic s , C o lleg e  of 
V eterinary  Medicine, Cornell Uni
versity, P.O. Box 786, Ithaca, New 
York 14850.

Sum m ary
FIP virus infection is far m ore 
common and of considerably m ore 
im portance th an  was previously 
believed. Initial exposure to the virus 
usually results in subclinical infec
tion, although mild respiratory  
disease may occur. This sensitizes the 
cat so th a t subsequent exposure to 
virus or stress may precipitate a 
sec o n d a ry  d isease  (e ffu s iv e  o r 
granulom atous FIP) th a t usually is 
fatal.

A new disease complex, the  kitten  
m ortality complex, which causes 
unusually  high incidences of repro
ductive failure and death of young 
kittens, has been seen in m any 
catteries th ro u g h o u t the United 
States. T he cause of this complex has 
not yet been established, but there  is 
increasing suspicion th a t it may be 
associated w ith  FIP infection.

C ontinued research is urgently  
needed to provide answ ers to the 
many cu rren t questions about FIP 
and to  develop effective m ethods of 
prevention and trea tm ent.

Further Inform ation
To obtain m ore inform ation about 
the  w ork of the C ornell Feline 
Research Laboratory or to make a 
donation to  support the w ork of the 
laboratory, w rite  to:
C ornell Feline Research Laboratory 
New York S tate College 
of V eterinary Medicine 
Cornell U niversity 
Ithaca, New York 14853.
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