
No. 10,1989

Cornell Feline Health Center

Information Bulletin
Feline Immunodeficiency Vims
M argaret C. Barr, 
D .V .M . 
Jeffrey E. B arlough, 
D .V .M ., Ph.D .
Feline im m unodeficiency virus (FIV) 
(formerly called feline T-lym photropic 
lentivirus, or FTLV) is a recently  
identified m em ber of the virus fam ily  
Retroviridae. W ithin the Retroviridae are 
placed three virus subfamilies: O ncoviri- 
nae, Spum avirinae, and Lentivirinae.
The O ncovirinae subfam ily includes the 
oncogenic  (cancer-causing) retroviruses, 
such as feline leukem ia virus (FeLV) and  
feline sarcoma virus (FeSV). The Spum a
virinae subfam ily includes the 
syncytium -form ing viruses o f a num ber of 
species (including the cat); to date, those  
viruses have not been  show n  to cause 
disease. The Lentivirinae subfam ily com 
prises several retroviruses associated  
w ith  nononcogenic d isease processes. 
Those viruses include the causative  
agents of progressive pneum onia of 
sheep, infectious anem ia of horses, 
arthritis-encephalitis o f goats, and ac
quired im m unodeficiency syndrom e  
(AIDS) of hum ans. It is to this subfam ily  
of retroviruses, the lentiviruses, that FIV 
belongs.

The genom e (genetic material) o f FIV, 
in com m on w ith  that of other retro
viruses, is com posed of single-stranded  
ribonucleic acid  (RN A). The production of 
a double-stranded deoxyribonucleic acid  
(D N A ) copy of the R N A  genom e is an 
essential step in  the replication of FIV 
w ith in  host cells. That step requires an 
enzym e, reverse transcriptase (RT), w hich  
is carried into the cell by  FTV itself. (All 
retroviruses m ust p ossess their ow n  RT 
because it is not com m only found in  host 
cells.) O ne of the criteria by w h ich  FIV 
can be d istinguished from FeLV involves  
a difference in  the biochem ical require
m ents necessary for optim al activity of 
each viruses RT.

The D N A  copy of the viral genom e is 
inserted into the chrom osom al D N A  of 
the infected host cell. That alien invader,

know n as a provirus  or proviral D N A , 
then is replicated w henever the host cell 
d iv ides and can serve as a tem plate for 
the intracellular production of n ew  viral 
particles. A  cell infected w ith  a retro
virus such as FTV is infected essentially  
for its lifetim e, as are all o f its daughter  
cells. This is o f great significance in  light 
of the persistence of FIV w ith in  the cat 
desp ite the m ounting of an active im 
m une response. In fact, the identification  
of FIV-infected anim als today is based  
on detection of FIV antibody rather than  
FTV itself, because any cat that has been  
infected w ith  FIV and produced anti
body to it presum ably is infected for life.

A nother feature differentiating FIV 
from  FeLV is the m orphology, or struc
ture, of the individual virus particles. By 
using  electron m icroscopy scientists can  
sh ow  that retroviruses are extruded  
from  the outer m em brane of infected  
cells into the surrounding m icroenviron
ment. Both FTV and FeLV p ossess a char
acteristic outer envelope, com prising a 
portion of the host-cell m em brane and  
certain viral proteins, w hich  forms 
around the internal core  of the virus as it 
exits through the cell mem brane. Elec
tron photom icrographs dem onstrate that 
the internal core of the FIV particle is 
characteristically elongated or cone- 
shaped (see figure on page 3); the core of 
FeLV is m ore spherical.

Im m unological data confirm that FIV 
and FeLV are distinctly different viruses. 
A ntibodies produced by  FIV-infected 
cats do  not react w ith  FeLV, nor do  anti
bod ies produced by FeLV-infected cats 
react w ith  FIV. Furthermore, FIV is not 
cross-reactive w ith  hum an im m uno
deficiency virus (HIV), the lentivirus re
sponsible for AIDS in people.

Historical Perspective
Feline im m unodeficiency virus w as first 
recovered from  cats in  California that 
suffered from an im m unodeficiency  
syndrom e sim ilar to hum an AIDS. 
W eight loss, unthriftiness, and a variety  
of chronic diseases—gingiv itis, stom atitis, 
periodontitis, pustu lar derm atitis, rhinitis,

and enteritis— w ere observed in  these  
anim als. A  sm all num ber of cats also  
exhibited neurologic abnorm alities re
sem bling those seen  in AIDS patients. 
Feline im m unodeficiency virus w as  
isolated in the laboratory by  
cocultivating leukocytes from  an in
fected cat w ith  leukocytes from  an un in
fected cat. M orphological criteria and the 
presence of a m agnesium -dependent RT 
identified FTV as a m em ber of the len
tivirus subfam ily of retroviruses.

It is n ow  clear that FIV represents a 
serious health hazard for dom estic cats. 
For m any years the major feline virus of 
concern w as FeLV, w hich  produces an 
im m unodeficiency syndrom e character
ized  by several o f the sam e chronic d is
ease processes observed in  FIV-infected 
cats. For nearly as long it had been  rec
ogn ized  that a significant num ber of cats 
w ith  chronic infections, neurologic ab
norm alities, and anem ias test FeLV- 
negative; in retrospect, it m ay be that 
FIV has been responsible, at least in  part, 
for the d isease syndrom es noted  in  som e  
of those anim als.

The m echanism s by w hich  FIV infec
tion produces an im m unodeficiency  
state, predisposing cats to developm ent 
of other chronic infections, rem ain to be 
elucidated.

Host Range
In nature FIV infections appear to be 
restricted to m em bers of the cat fam ily  
(the Felidae), w h ich  includes dom estic 
cats as w ell as certain exotic species. 
Evidence of FIV infection has been  found  
in  several species o f nondom estic cats 
w ith in  zoo  populations, including snow  
leopards, lions, tigers, and jaguars. In ad
dition, FIV infection has been  docu
m ented in free-roam ing populations of 
Florida panthers and bobcats found in  
and around the Everglades. The 
significance of FTV infection in exotic 
cats is not clear at this tim e, but it could  
be of considerable im portance in  the 
future m anagem ent o f these endangered  
species.



Transmission of FIV
The natural m eans by w hich  FIV is 
spread has not been identified w ith  
certainty, but investigative findings do  
point to a likely possibility. In nature FIV 
infections occur m ost com m only in  older  
m ale cats that spend the majority of their 
tim e outdoors. In infected anim als the 
virus is present in  the b lood and in  sali
vary secretions, yet studies in  w hich  
uninfected and infected cats have been  
housed together for a num ber of years 
reveal little or no evidence o f virus trans
m ission. H ence casual, nonaggressive  
contact (such as sharing of food and  
water b ow ls and social groom ing prac
tices) does not appear to be an efficient 
m eans o f infection, despite the presence 
of FIV in saliva. The virus can spread  
from infected queens to their kittens, but 
this has not been dem onstrated to result 
from transm ission either in utero or via 
m ilk or colostrum . A  fairly h igh num ber 
of infected cats are neutered, so sexual 
transm ission probably is not a primary 
m eans of initiating infection. Taken to
gether, these findings suggest that ag
gressive biting behavior (as w ou ld  be 
expected to occur am ong free-roaming, 
territorial m ale cats), resulting in d ep osi
tion of virus-laden saliva or infected  
blood cells into the bite w oun d , m ay be 
the major m eans of transm ission.

The distribution of FIV infection in 
the feline population  is poorly defined, 
but prelim inary surveys suggest that the 
virus is w idespread. Studies in the 
U nited States estim ate that 1 to 3 percent 
of normal, healthy cats and 10 to 15 
percent of cats w ith  chronic infections 
are infected w ith  FIV. Infections have  
also been reported in Canada, Britain, 
and Japan. In Japanese cats, rates of 
infection appear to be higher (12 percent 
of healthy cats and 43 percent of clini
cally ill cats) than am ong cats in other 
countries.

Pathogenesis of FIV Infection
Follow ing initial contact o f a cat w ith  
FIV, the virus appears to be carried to 
regional lym ph nodes, w here it m ay  
replicate in  a subpopulation  of leuko
cytes know n as T  lym phocytes or T  cells. 
(Those cells are suspected to be the pri
m ary target cell o f FIV, because labora
tory culture techniques require the use of 
feline lym phocytes, presum ably T cells, 
in  order to grow  the virus.) The virus 
then spreads to lym ph nodes throughout

the body, resulting in a generalized lym 
phadenopathy. That stage o f the disease  
usually  passes unnoticed by the ow ner  
unless the n odes are m arkedly enlarged. 
Som e tim e later— perhaps days but p os
sibly w eek s or m onths— the cat m ay d e
velop  a fever accom panied by  a drop in 
the leukocyte count. A  lo w  red-blood
cell count often follow s. The cause of the 
som etim es precipitous drop in  cell 
counts is unknow n, but it is m ost likely  
due to a loss o f precursor cells in  the 
bone marrow. A n im m unologically  
m ediated anem ia in w hich  red blood  
cells are rem oved by cells in  the spleen  
also appears to occur in  som e cats w ith  
FIV infection.

O nce the leukocyte count decreases, 
a cat's ability to protect itself against 
infection is com prom ised. Bacteria, 
viruses, protozoa, and fungi com m on in 
the cat's everyday environm ent and 
generally innocuous to a healthy animal 
can cause severe illness in an im m uno- 
suppressed  individual. It is the secon
dary infections that are believed  to be 
responsible for m ost o f the clinical signs 
associated w ith  FIV.

A  num ber of FIV-infected cats also  
are infected w ith  the feline syncytium - 
form ing virus (FeSFV), a m em ber of the 
Spum avirinae subfam ily of retroviruses. 
That finding is not surprising, consider
ing that the m echanics o f transm ission of 
the tw o viruses appear to share som e  
similarities. W hether such dual infec
tions are of any clinical significance 
rem ains to be determ ined.

Clinical Signs of FIV Infection
Cats infected w ith  FIV d evelop  antibod
ies to the virus usually  w ith in  tw o to five 
w eeks. M ost d evelop  generalized lym 
phadenopathy during that period, soon  
fo llow ed  by fever. L ym phadenopathy  
persists for a period of three to six  
m onths, after w hich  tim e m ost cats 
appear to rem ain outw ardly healthy for 
at least tw o  years. Such a lengthy period  
of asym ptom atic infection is com m on in 
m any lentivirus infections, including  
AIDS. It is still too early, how ever, to 
define a characteristic m ean duration of 
asym ptom atic FIV infection, that is, the 
length o f tim e betw een  signs of acute 
infection (fever, lym phadenopathy) and  
the developm ent of the im m unodefi
ciency syndrom e.

Clinically, FIV-associated d isease m ay  
actually have been seen  for years, be
cause the im m unodeficiency syndrom e 
w ith  its m ultiplicity o f secondary infec
tions, anem ia, and lo w  leukocyte counts

is indistinguishable from  certain non- 
oncogenic syndrom es associated w ith  
FeLV infection. Prior to the discovery of 
FIV m any cats w ere thought to have an 
FeLV-associated d isease even  w hen  
repeat tests for FeLV w ere negative.
N o w  that a test for FIV is available, it has 
becom e apparent that about 10 to 15 
percent of FeLV-negative, sym ptom atic  
cats are infected w ith  FIV. A bout 1 to 2 
percent of healthy FeLV-negative cats 
appear to be infected w ith  FIV.

The clinical signs associated w ith  the 
disease are diverse because of the variety  
of secondary infections that m ay be 
contracted. General unthriftiness and 
poor coat condition are frequently the 
on ly  outw ard signs of disease. Fever of 
at least 103° F often is present in the later 
stages of disease. A  very com m on  
presenting com plaint is loss of appetite 
or evidence of pain w hen  eating because 
of infections of the m outh (gingivitis, 
stom atitis). Those conditions can lead to 
periodontitis and eventual tooth loss. 
Chronic or recurrent infections of the 
skin, urinary bladder, and upper  
respiratory tract also are seen. Persistent 
diarrhea due to enteritis is a frequent 
problem . A bortion or other reproductive 
disorders have been reported in infected  
queens. Som e infected cats have 
experienced seizures or other neurologic  
disorders.

It is suspected that som e cats 
identified as FIV-positive m ay have been  
infected for several years. A  few  such  
cats have had histories o f recurrent ill
ness w ith  periods of relatively good  
health betw een  episodes. In such cases, 
leukopenia  (low  w hite-b lood-cell count) 
and anem ia appear in a cyclic manner, 
w ith  ep isodes o f lo w  cell counts fol
low ed  by periods of near normality. 
H ow ever, the general trend tends to be 
progressive, w ith  cell counts dropping  
low er during each succeeding episode. 
Slow  but progressive w eigh t loss also  
takes place; severe w asting occurs late in 
the d isease process.

Diagnosis of FIV Infection
Current testing procedures screen for the 
presence o f antibody to the virus in  a 
serum  sam ple; the presence o f antibody  
is equated w ith  persistent FIV infection. 
Kits for in-office veterinary testing are 
n ow  available, m aking detection o f FIV- 
infected cats no m ore difficult than FeLV 
testing. (This is in stark contrast to the 
case w ith  feline infectious peritonitis 
virus, in w hich  a d iagnostic test for car
rier cats is unavailable). Because a sm all 
num ber o f false-positive reactions m ay  
occur, positive results obtained by in- 
house test kits ideally  should be 
confirm ed by another assay, such as a
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plate ELISA, im m unofluorescence, or a 
W estern blot (available at som e d iagnos
tic laboratory facilities, such as the N ew  
York State D iagnostic Laboratory at 
Cornell).

O ccasionally cats w ith  FIV infections 
m ay not m ount an appropriate antibody  
response to the virus or m ay be in  the 
early antibody-negative stage of the 
infection at the tim e of testing; in  such  
cases screening tests w ill be falsely nega
tive. U nfortunately there is not yet an 
available assay that can detect the virus 
itself. Periodic retesting of antibody- 
negative cats m ay be indicated if FIV 
infection is suspected persistently or if 
recognized exposure to FIV has taken  
place.

Treatment and Control
Treatment for illnesses resulting from  
FIV infection is based on the clinical 
signs. A ntim icrobial therapy for secon
dary bacterial or fungal infections is 
m oderately successful but m ust be con
tinued on a long-term  basis or reinsti
tuted as n ew  infections arise. Supportive  
m easures such as intravenous fluid ther
apy, b lood transfusions, and feeding a 
high-calorie d iet are often required. Cor
ticosteroids or other anti-inflam m atory  
drugs m ay be needed  in som e cases to  
control g ingivitis and stom atitis. Re

cently m egestrol acetate has been  used  to 
com bat w eigh t loss and w asting  in hu
m an AIDS patients; no inform ation is 
available at this tim e on  its u se  in  cats 
w ith  FIV infection.

N on e  of those therapies is directed at 
FIV itself. To date no safe and effective  
antiviral drug has been discovered. 
Z idovudine (azidothym idine, AZT), 
w hich has been found usefu l in AIDS 
therapy, m ay have som e efficacy against 
FIV, but its side effects in  cats appear to  
be even  m ore severe than those seen  in 
hum an beings. D rugs designed  to en
hance or m odify  the im m une response, 
such as the interferons, m ay eventually  
prove valuable in  treating FTV and other 
lentivirus infections.

Presently cat ow ners can protect their 
pets on ly  b y  preventing contact w ith  
infected cats. Pets kept indoors and  
aw ay from free-roam ing cats are h ighly  
unlikely to contract FIV infection. O w n 
ers of catteries and m ultiple-cat h ouse
holds should  ensure an antibody- 
negative status in all their cats by testing  
for FTV and rem oving or isolating all 
positive anim als. O nce an all-negative 
status has been achieved, prospective  
additions should  be tested negative prior 
to introduction into the household.

Immunization against FIV
A  vaccine against FIV is not available. 
Certain aspects o f the virus-host interac
tion m ake the outlook for developm ent 
of a traditional type of vaccine som e
w hat bleak. Several other lentiviruses, 
such as HIV and equine infectious ane
m ia virus, undergo frequent m olecular 
variation in the proteins found in their 
surface envelopes; the im m une response 
thus has to adapt constantly to those  
altered proteins in order to suppress the 
infection. W hether such m olecular vari
ation occurs w ith  FIV is not yet know n. 
In addition, lentiviruses are able to avoid  
the im m une response altogether by  
hiding w ith in  cells in provirus form  and  
by spreading directly from  one cell to 
another. A s if that w ere not enough, len
tiviruses infect and replicate in som e of 
the very cell types that are m ost im por
tant in im m unity against viruses. Taken 
together, all o f those m echanism s proba
bly play a role in  protecting the virus 
from the im m une response that w ould  
be induced by traditional im m unization  
m ethods. N ew  techniques for producing  
im m unity to viruses such as FIV and  
HIV are n ow  being explored, but it w ill 
likely be som e tim e before any  
significant advances are achieved.

Public-Health Aspects of FIV
A lthough FIV is sim ilar to HIV and 
causes an AIDS-like illness in cats, it is 
high ly  species-specific. Feline cells alone 
have been  found to support its replica
tion in  culture. There is no im m unologic  
cross-reactivity betw een  FIV and any of 
the other lentiviruses, including HIV. In 
addition, initial stud ies o f hum an beings  
w h o  have had close contact w ith  FIV- 
infected cats sh ow  absolutely no ev i
dence of FIV infection. A s of this writing, 
therefore, FIV does not appear to repre
sent a health hazard for hum an beings.
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About 
the Cornell Feline 
Health Center
The ultim ate purpose of the Cornell 
Feline Health Center is to  im prove the 
health of cats by develop ing  m ethods to 
prevent or cure feline d iseases and by  
providing continuing education to vet
erinarians and cat ow ners. The Cornell 
Feline Health Center is a nonprofit or
ganization supported largely by private 
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Ithaca, N ew  York 14853-6401
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