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FELINE ACQUIRED IMMUNODEFICIENCY SYNDROMES 

M.C.HORZINEK 

1. INTRODUCTION 
Virus infections with immunosuppressive consequences are well-known in 

veterinary medicine. Persistent as well as acute infections may temporarily 
suppress the host's immune reactivity, e.g. by causing necrosis of lymphoid 
tissue. The present review will focus on the most prominent of acquired 
immunodeficiency syndromes (AIDS) - namely those caused by retroviruses. Like 
in human AIDS, in a similar condition in macaques (SAIDS) and in equine 
infectious anemia there is a D-type retrovirus also in cats which is responsible 
for one form of the feline acquired immunodeficiency syndrome (FAIDS). The 
causative agent, feline T-Iymphotropic retrovirus (FTLV), has been discovered 
by Pedersen et al. (20) only very recently. Far more information is available 
on infections caused by a C-type retrovirus, feline leukemia virus (FeLV), 
which has become the classic example of a horizontally transmitted immuno
suppressi ve retrovirus. 

2. FELINE LEUKEMIA - A FORM OF FELINE AIDS 
From these remarks it is obvious that D-type retroviruses are not the 

only immunosuppressive representatives of the family; murine C-type retro
viruses have been known to impair immune reactivity (1) and since its disco
very more than two decades ago (13,14), rapid progress has been made in the 
elucidation of the natural history of FeLV. Its oncogenic properties were the 
subject of first studies (8) and an indirect immunofluorescence test was 
developed which allowed detection of antigen in peripheral blood cells of 
viremic cats (9). From detailed clinical studies it appeared that FeLV 
• is transmitted horizontally from cat to cat (10,11), 
• is harbored and excreted by healtt,y cats long before disease symptoms 
appear (4) 
• may induce a variety of disease manifestations in addition to lymphosarcoma 
(2); chronic carriers frequently develop immune deficiencies which involve 
virtually all defense mechanisms of the host (6). This observation has led to 
comparisons with human AIDS (25) and to the designation feline AIDS (FAIDS; 
7) 

2.1. Pathogenesis of FeLV infection 
Natural infection usually occurs after oronasal contact with virus-contai

ning saliva. Fe LV subsequently replicates in oropharyngeal lymphatic tissue (23) 
and can be demonstrated in blood monocytes some days later. These cells 
presumably carry the virus into the target organs, I.e. spleen, lymph nodes, 
gut, bladder and epithelium of salivary glands. At about the same time with 
the appearance of virus in the secretions it reaches the bone marrow an may 
be detected in peripheral blood leukocytes and in platelets. Viremia and virus 
excretion continue for 1 to 16 weeks (in rare cases for 18 months) in 70 to 
90% of the cats. In kittens at weaning age (about 4 weeks) viremia is accom-
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panied by general lymphadenopathy, fever and apathy. Anemia, leukopenia and 
thrombopenia are additional observations which may favour secondary infections 
leading to enterocolitis, pyothorax, septicemia, epistaxis, hematuria and 
melaena. Animals with these severe symptoms usually remain viremic and 
succumb to the infections. Most cats, however, recover within 1 to 16 weeks 
after Fe LV infection and appear clinically and haematologically normal (22). 

Virus-neutralizing antibodies are formed, viremia ceases and the cats are" 
protected against a new infection (5,22). However, many animals continue to 
harbour FeLV for some 6 to 8 months as a latent infection of the bone 
marrow and lymph nodes (21,24). Latency may therefore be regarded as an 
extension of the postviremic reconvalescence process. The immune mechanisms 
which eventually lead to virus elimination are cellular rather than humoral. 
Excretion usually stops together with the viremia but sometimes urine, saliva 
and tears may contain virus for some more weeks (12; Pedersen, 1984, personal 
communication). 

2.2. Disease signs 
During the early phase of the infection symptoms are usually absent. Only 

months or even years later, when persistent viremia has developed clinical 
signs appear. In persistently infected cats mortality is relentless and progres
sive, with about 50% succumbing per year. Depending upon the size of the 
population most animals will have died after three years; 83% of infected 
healthy pet cats died within 3.5 years compared to only 16% of the uninfected 
animals living in the same households (19). 

There may be no other virus infection in cats where the clinical picture 
is as variable as that caused by FeLV. The infection is considered the principal 
cause of death in the domestic cat (5). The virus can cause degenerative 
(blastopenic) and proliferative (neoplastic) responses, the most important of the 
former being anemias, while lymphoid tumors predominate in the latter. In the 
context of this review, only conditions will be discussed which are an indirect 
consequence of the infection, namely those facilitated by the FeLV -induced 
immune deficiency. 

The most important virus infections in the wake of Fe LV is feline 
infectious peritonitis (FIP), which is caused by a coronavirus. Early observa
tions had shown that about 40% of the cats suffering from FIP were also 
viremic with Fe LV (2); more recent estimates report 46% (7). At times, FIP was 
even regarded as another expression of FeL V infection. The mechanism of this 
correlation has not been elucidated so far, but neither depletion of phagocytes 
in the blood nor depression of humoral immunity seems to play a role. It is 
rather the impaired cellular immune response that determines the exacerbation 
of a latent or sequestered FIP virus, eventually leading to the clinical picture 
and death 2 to 6 months after the start of persistent FeLV viremia (21).
Other viral infections which occur at high frequency (55%) in FeLV infected 
cats are those of the respiratory tract (7). 

Also protozoan diseases such as toxoplasmosis and hemobartonellosis are 
intensified by FeLV infection. The same is true for cryptococcosis where about 
one third of the victims are latent FeLV carriers. Acute and chronic atypical 
or opportunistic bacterial infections occur very frequently (6), with stomatitis 
and gingivitis, oral ulcers (48%), recurrent nonhealing skin sores and abscesses 
(34%) and chronic generalized infections (57% Fe LV infected), being predomi
nant (7). Purulent otitis externa and the panleukopenia-like syndrome (a 
peracute enterocolitis) should also be mentioned in this context, the latter 



being a frequent cause of death in animals with myeloproliferative disease or 
hypoplastic anemia. 

Most conditions have been observed in cats with reduced leukocyte counts 
and, consequently, diminished phagocytic activity. 
However, also deficiencies in humoral immunity can be demonstrated (Pedersen 
1984, personal communication). 

2.3.Possible mechanisms of FeLV-induced immunodeficiency 
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In contrast to the human immunodeficiency virus where the target cell 
population has been identified and the pathogenesis - at least in part
explained, the functions governing Fe LV immunosuppression are unknown so 
far. Hypothetic mechanisms may be one or several of the following, all of them 
depending upon the persistent viremia. Many infected cats have decreased 
levels of plasma complement which is known to play an essential role in the 
immune defense (15,16). Hypocomplementemia may have been caused by the 
circulating immune complexes - which are immunosuppressive in their own right 
(3). Alteration of cellular functions - e.g. inhibition of lymphocyte blastogene
sis caused by the p15E protein of the Fe LV envelope (18) - or depletion of the 
populations of lymohocytes, granulocytes and macrophages by FeLV-induced 
lysis may all contribute to the effects observed. 

2.4. Prophylactic measures 
Continuous surveillance by serologic testing for viremia (immunofluores

cence, ELISA) of confined cat populations (catteries) and elimination of viremic 
animals has proven to be very effective in reducing the incidence of the 
infection (5). These measures will have no effect on the field population. 

A few years ago the first FeLV vaccine has reached the market. It is an 
inactivated preparation produced by the Norden Laboratories, Lincoln, Nebras
ka, and is based on studies performed at the Ohio State University (17). Mass 
vaccination must show whether the convincing effects obtained in defined cat 
populations (about 70% protection against persistent viremia) are reproducible 
under the less than optimal conditions in the field. 

3. DISCOVERY OF A FELINE T-LYMPHOTROPIC LENTIVIRUS 
Although Fe LV infection has been repeatedly compared with AIDS, the 

very recent description (february 1987) of a highly T-Iymphotropic virus in 
cats may prove of greater significance for AIDS research. The new cytopatho
genic virus had been isolated from buffy coat cells by cocultivation with 
peripheral blood leukocytes and stimulation with concanavalin A and human 
interleukin-2; it was named feline T-iymphotropic lentivirus (FTLV) on the 
basis of its morphology and the metal ion requirement of its reverse transcrip
tase. 

In a FeLV-negative cattery where a number of cats had died and some 
had shown an immunodeficiency-like syndrome, only 6% of the normal cats 
showed serologic evidence of infection with the new agent, whereas 40% of 
cats with ill health were seropositive. After inoculation, kittens developed 
fever, leukopenia and a generalized lymphadenopathy which persisted for 5 
months (20). It appears that FTLV strikes in an older age bracket than FeLV. 
This may be because of the long latent period between infection and the AIDS 
portion of the disease. The primary stage of the infection goes unnoticed in 
most cases or is manifested by generalized lymphadenopathy that persists for 
many months before abating. Much like human AIDS, the immunodeficiency 
stage follows lymphadenopathy; immunodeficient cats usually do not show 
pronounced lymphadenopathy. The alimentary tract from the mouth to the 
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colon is most severely affected, and many cats suffer from diarrhea and 
subsequent emaciation. Chronic rhinitis and periodontitis are also frequent 
accompanying features. Some cats become very anemic, sometimes showing the 
picture of a myeloproliferative-type disorder characterized by pancytopenia. A 
frequently fatal panleukopenia-like syndrome of sudden enteritis is observed in 
the older (vaccinated) cats (P~dersen 1987, personal communications). 

The FTLV is prevalent in the Western part of the USA; about 50% of the 
field serum samples from cats with oral cavity affections, chronic enteric and 
other types of disease have been found antibody-positive (Pedersen 1987, 
personal communication). The virus probably occurs world-wide; a collaborative 
study with Dr. Hans Lutz, Zurich, is presently being performed and involves 
several hundred sera from different European countries. 

In view of the difficulty to obtain sufficient primates for AIDS research, 
the naturally occurring FTLV in cats may provide an even better model for 
pathogenesis studies than FeLV. In addition, FTLV should be incorporated into 
the list of agents whose absence in cats is required for achievement of the 
specified pathogen-free status. 
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