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Feline Hepatic Lipidosis Is a Common 
Liver Disorder

S.A. Center, D.V.M.

Hepatic lipidosis is one of the more common and 
serious liver disorders that develops in  the cat. It 
is a syndrome rather than a specific disease, in 
which fat accumulates in the hepatocyte to such an 
extent that it is visible under a microscope (Figure 
1). Although excess lip id  storage is not considered 
to be directly noxious to hepatocytes, it is believed 
that it signifies the presence of an important un
derlying metabolic problem. W hen greater than 
50%  of feline liver cells are affected, a serious 
situation develops that can lead to death.

A lth o ug h  m ost cats w ith severe hepatic 
lipidosis have what is termed "idiopathic lipidosis" 
(no other obvious associated disease), many cats 
with m ild to moderate lip ido sis have another 
major problem, and are therefore considered to 
have "secondary lipidosis". A  study of 150 cats with 
m icroscopically confirm ed hepatic vacuolation
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consistent with a diag- 
n o s is  o f h e p a tic  
lipidosis seen at C or
n ell’s College of V et
erinary M edicine be
tween 1975 and 1986, 
re v e a le d  28%  w ith 
id io p a th ic  lip id o s is  
and 72%  with secon-

, , .  . ,  . . p .  F igure 1. P ho tom icrograph  (750x) of
Gary l ipidosis .  1 ne [jver tissue front a cat w ith severe idio-
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CatS, and the severity each vacuole. F at can only be  stained 

e  , .  . j  . . , in specially p rocessed  tissue.o f lip id o sis  in  each ^  
category, are shown in Table 1. It  seems probable 
that the cat has a greater propensity than other 
species to accumulate excess hepatic fat under a 
variety of circumstances.

Clinical Signs

Idiopathic hepatic lipidosis seems to develop in 
overweight cats that have been inappetant for one 
week or longer. There is no breed or sex predilec
tion. Affected animals have recently lost weight 
and are usually jaundiced. Interm ittent fever (rec
tal temperature exceeding 102.5°F), vomiting and 
diarrhea are common. Physical exam ination 
usually reveals pale mucous membranes consistent 
with m ild anemia, an enlarged nonpainful liver, 
obvious jaundice and dehydration.
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Diagnosis

Blood and urine tests, radiographic and/or 
ultrasound examination, and ultimately a liver 
biopsy are necessary to make a definitive diagnosis 
of hepatic lipidosis.

Blood tests include a complete blood cell 
(CBC) count; serum chemistry profile (including 
liver enzymes — alkaline phosphatase [ALP], 
gamma glutamyl transferase [GGT], alanine ami
notransferase [ALT], aspartate aminotransferase 
[AST] glucose, blood urea nitrogen (BUN), 
creatinine, serum electrolytes, total protein, and 
albumin); FeLV and FIV tests; and in some cases 
a liver function test such as fasting and postpran
dial serum bile acid concentrations. Hyper
thyroidism should be ruled out by careful palpa
tion of the thyroid area on physical examination 
and by submission of a test measuring thyroid hor
mone (T 4).

A complete urinalysis should be done to detect 
kidney problems and minor (but significant) in
creases in the excretion of bilirubin pigments in the 
urine. Bilirubinuria provides strong evidence of 
serious liver disease in the cat.

Radiographs of the abdomen will confirm liver 
enlargement and may reveal rounding of the nor
mally sharp liver margins. Ultrasonographic ex
amination of the abdomen provides more informa
tion about the liver than do radiographs. The 
ultrasound examination can reveal a diffuse in
crease in the echogenicity of the liver tissue, a typi
cal finding in hepatic lipidosis. This examination 
will also allow recognition of many different 
hepatobiliary disorders such as those affecting the 
gallbladder and bile ducts (extrahepatic bile duct 
occlusion , cholangiohepatitis, cholangitis, 
choleliths), abscesses, and localized tumors.

Cats with serious hepatic lipidosis usually 
demonstrate most of the following laboratory test 
abnormalities. The CBC count reveals an in

creased number of white blood cells (neutrophilia) 
and a mild nonregenerative anemia. Serum 
biochemistry tests reveal increased liver enzyme 
activities (ALP, AST, ALT) with a unique ratio be
tween the ALP and GGT in comparison to other 
cholestatic feline liver diseases. In hepatic 
lipidosis, the ALP usually has a greater magnitude 
of increase than GGT. In almost all other feline 
liver disorders, increases in GGT activity exceed 
those of ALP. This test can be used as a prebiop
sy predictive indicator for hepatic lipidosis in the 
cat. The serum bilirubin concentration is usually 
moderately or markedly increased. Blood glucose 
concentrations are usually normal or slightly in
creased, but not in the range observed in diabetes 
mellitus. Also, remember that mild hyper
glycemia is common in stressed or sick cats. 
Globulin concentrations are increased, typical for 
any cat with liver disease. If serum bile acids are 
measured, fasting values are usually increased and
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Table 1. Feline Diseases Associated With 
Hepatic Lipidosis (Retrospective Study 1975-
1 9 8 7 )  CA3S PRIMARY DISEASE SEVERITY of CEIL VACUQLATIQN

Severe MQd-Moderate
1 Anemia 0 1

1 Portosystemic Vascular Anomaly 0 1

1 Hypereosinophilia 1 0

1 Gastrointestinal Disease 1 0

1 Feline Viral Rhinotracheitis 1 0

2 Hyperthyroidism 1 1

2 Haemobartonellosis 1 1

3 Feline Panleukopenia 1 2

3 Hernia (Diaphragmatic) 3 0

4 Pancreatitis 3 1

5 Pneumonia 2 3

5 Chronic Cystitis 2 3

5 Acute Renal Failure 2 3

6 Feline Infectious Peritonitis 3 3

6 Neurologic Disease 3 3

7 Chronic Interstitial Nephritis 1 6

8 Diabetes Mellitus 1 7

IS Lymphosarcoma 8 7

IS Cardiomyopathy 7 8

17 Neoplasia (exclude LSA) 9 8

42 Idiopathic Lipidosis 30 12

150 80 70

the 2-hour postprandial values are markedly in
creased.

Liver Biopsy

The index of suspicion for hepatic lipidosis in
creases when the history and laboratory tests fit

those described above. Unfortunately, a definitive 
diagnosis cannot be made without a liver biopsy. 
Before performing a liver biopsy, the cat’s condi
tion must be stabilized with fluid therapy, correct
ing any dehydration or electrolyte abnormalities. 
The coagulation ability of the cat must be ap
praised. If the animal has compromised liver func
tion, a critical hemorrhage may develop following 
liver biopsy. Preventive steps taken to ensure ade
quate clotting ability may include vitamin K 
therapy and/or a blood transfusion.

The method of liver biopsy depends on many 
variables. Of particular concern in this disorder is 
the need for prolonged forced nutritional support 
and the mechanics of feeding. Most ill cats will not 
tolerate continued force feeding by the oral route. 
A gastrostomy tube is the optimal method of 
providing prolonged nutritional support as this 
provides a nonstressful and painless method of 
feeding an ill cat. The gastrostomy tube (Figure 
2B), a soft rubber tube sticking through the ab
dominal wall and into the stomach, is inserted at 
the time of liver biopsy. This is easily ac
complished during abdominal surgery for liver 
biopsy. Needle biopsy of the liver can also be used 
to confirm a diagnosis. If this technique is used, al
ternatives for feeding include the use of a 
nasogastric tube (Figure 3) or placement of a

Figure 2A. Clinical p a tien t d em onstra ting  a gastrostom y tube. T h e  tu b e  is com fortably  secured  by 
a soft bandage th a t is changed w hen necessary, usually every o th e r  day.

F igure 2B. D em o n stra tio n  o f th e  appearance o f 
a gastrostom y tube . A  sm all su tu re  helps secure 
the  tu b e  ben ea th  th e  bandage m aterials.
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Figure 3. D em onstra tion  o f  a nasogastric tube  in a clinical pa tien t. T he 
nasogastric tu b e  seem s less com fortab le  than  a  gastrostom y tube  and  re 
quires con tinued  w earing  o f  a E lizabethan  collar to  preven t pa tien t tube 
rem oval.

gastrostomy tube using an endoscope. If a 
nasogastric tube is used, it is fastened to the face 
with tissue glue and sutures. The patient must 
wear a protective collar to prevent self removal of 
the feeding apparatus. The skill of the veterinarian 
with the necessary procedures determines the best 
course to pursue. Often, a nasogastric tube is used 
for nutritional support until the cat can tolerate 
general anesthesia for gastrostomy tube insertion.

Confirmation of a diagnosis of hepatic lipidosis 
is made on the basis of histopathologic examina
tion of the biopsied tissue (Figure 1). Special 
stains are applied to the liver (Oil Red O) to con
firm the presence of excessive fat. Tissue process
ing for histopathologic examination usually takes 
at least 72 hours. Microscopic examination of liver 
imprints on glass slides can be used for a rapid 
cytologic evaluation immediately after surgery 
(Figure 4). Carefully examine the histopathologic 
sections and cytology for evidence of inflammation 
or necrosis of hepatocytes, since these features are 
not typical of idiopathic severe lipidosis.

Treatment

Once a diagnosis is confirmed, the basis of treat
ment is to provide intensive nutritional support

and elimination of any other recognized disease 
p rocesses. A lthough the use of appetite  
stimulants has been recommended, these are un
reliable for ensuring adequate caloric intake. Ben
zodiazepines such as diazepam (Valium , Roche 
Laboratories, New Jersey) and oxazepam (Serax, 
Wyeth Laboratories, Pennsylvania) will invoke an 
apparent increase in appetite only on a very short
term basis. They cannot be relied on for a good 
long-term effect because of associated sedation. 
Benzodiazepines may be dangerous in cats with 
severe liver disease as they require hepatic 
biotransformation for inactivation and elimination 
from the body. Furthermore, they have recently 
been shown to be major m ediators o f the 
neurologic manifestations of hepatic insufficiency 
since humans and animals in "hepatic coma" can be 
aroused and normalize following treatment with 
benzodiazepine antagonists.

To ensure adequate nutrient and calorie inges
tion, multiple (4 to 6 times per day) small feedings 
of liquified food are given through a gastrostomy 
or nasogastric tube. A caloric intake of at least 90 
to 110 kcal/kg body weight and a fluid intake of at 
least 15 to 20 ml/kg body weight are recom
mended. Following several days of gradually in
creased volume of food per feeding, most cats with 
gastrostomy tubes can be managed in the home en
vironment. Dietary formulas must be individual
ized for each patient. Unless the cat is showing 
signs of liver failure, a well-balanced commercial 
feline maintenance diet is recommended. Feline  
P /D  (Hills Pet Products, Kansas) has worked well. 
It is controversial whether specific supplements 
such as carnitine or arginine should be added. In 
addition to a well-balanced ration, supplementa
tion of water-soluble vitamins (especially B 
vitamins) on a daily basis given at twice the main
tenance dose, and vitamin K (5 mg orally) twice 
weekly is recommended, at least for the first 
several weeks. Cats are dependent on a con
tinuous daily intake of many of the B vitamins. Of 
particular concern is thiamine (Bi). Thiamine 
deficiency may develop rapidly and produces signs
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such as ventral flexion of the neck, dilated (non- 
responsive to light) pupils, and general weakness. 
Treatment with 50 to 100 mg of thiamine, SID or 
BID, for one week will rapidly eliminate clinical 
signs attributable to an acute thiamine deficiency. 
If a home-formulated diet is used, special attention 
must be given to arginine, taurine and multiple 
vitamins as dietary supplements.

In addition to nutritional support, antibiotics 
such as ampicillin or amoxicillin are commonly 
used to protect affected cats from possible infec
tions due to their compromised liver function.

Insulin therapy was once promoted as treat
ment for this disorder on speculation that feline 
obesity is linked to insulin resistance which fur
thered the mobilization of fat from adipose stores. 
On the basis of the study results summarized in 
Table 1, diabetes mellitus is uncommonly as
sociated  with the severe hepatic lip idosis  
syndrome. Because cats are very sensitive to in
sulin (1/4 unit can dangerously lower blood glucose 
for up to 48 hours) this treatment is not recom
mended. There is no current evidence that insulin 
would correct any abnormal fat metabolism in af
fected cats. If insulin treatment is used, the cat 
should remain under the observation and care of a 
veterinarian.

Most cats that respond to nutritional treatment 
make a remarkable improvement within three to 
six weeks. Success is dependent on the owner 
commitment to provide thorough nursing care. 
Approximately 65%  of affected cats can be saved 
from this disorder if they receive prompt attention 
and meticulous supportive care. Recurrence has 
not been documented. Residual hepatic injury has 
not been shown.

What Causes Hepatic Lipidosis ?

The pathogenetic mechanisms underlying the 
feline lipidosis syndrome have not been examined. 
We do not yet know whether cats are:

Figure 4. P ho tom icrograph  (3000x) o f  a cytology im prin t o f  liver tissue 
from  a cat w ith severe hepatic  lipidosis. N ote  tn e  large, c lear fa t vacuoles 
(arrow ) within th e  hepatocytes. (W rights G iem sa sta in )

• m obilizing excess fatty acids from  their 
ample adipose stores,

• producing too many fatty acids from  car
bohydrates and proteins in the liver,

• have im paired m echanisms fo r dispersal 
o f fat as lipoprotein from  the liver, or

• have an inability to strictly adapt to fat 
oxidation fo r  energy generation (im 
paired  beta-oxidation o f fatty acids).

It is possible that affected cats have a unique 
problem in adapting to fat metabolism under the 
circumstances of starvation. The normal cat ap
parently does not down-regulate enzymes impor
tant for glucose synthesis as do other species 
during starvation. This means that the cat is always 
producing more glucose and using more protein
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under the circumstances of "fasting". In other 
species, consumption of small amounts of car
bohydrate insufficient to meet caloric needs, im
pairs the normal adaptation to fat oxidation. This 
results in hepatic fat accumulation. Perhaps the 
cat furthers hepatic lipid accumulation during star
vation because of its tendency to continue glucose 
synthesis and protein catabolism. There are 
several other possibilities deserving consideration 
as underlying causes of hepatic lipidosis in the cat. 
Several abnormalities of fatty acid oxidation (en
zyme and cofactor deficiencies) have been iden
tified in humans with hepatic lipidosis. It is pos
s ib le  that a ffec ted  cats may share th ese  
mechanisms. Abnormal hepatocyte ultrastructure 
observed by electron microscopy has been recog
nized in some forms of hepatic lipidosis in man. Of 
particular interest is Reye’s syndrome, a disorder 
affecting children infected with influenza and 
treatment with aspirin. This disorder is associated 
with ultrastructural mitochondrial (cell organelle 
where most fat oxidation occurs) abnormalities. 
Abnormal mitochondrial ultrastructure has also 
been observed in preliminary studies of spon
taneous idiopathic lipidosis in cats. It is also pos
sible that affected cats have been exposed to a 
toxin (externally or internally produced in the 
gastrointestinal tract) that has induced metabolic 
changes culminating in cholestasis and lipidosis.

Current Research

Currently, work is underway at Cornell’s College 
of Veterinary Medicine to more fully characterize 
the syndrome of natural (spontaneous) hepatic 
lipidosis in the cat. Biochemical characterization 
of the stored hepatic fat and circulating lipids, and 
electron microscopic examination of hepatic 
ultrastructure are underway. It is hoped that with 
better characterization of the syndrome, its medi
cal management may be refined and a better suc
cess rate will be attained.

D r. Sharon A . Center is associate professor o f 
m edicine in the department o f clin ica l sciences at 
C o rn e ll’s College o f Veterinary M edicine. She 
received her D .V.M . degree at the University o f  
C a lifo rn ia

Samples Needed for Liver Study

Dr. Sharon Center, an associate professor 
and small animal medicine clinician at the 
Teaching Hospital, is currently working with 
feline patients affected with spontaneous 
severe hepatic lipidosis. This clinical work is 
aimed at improving the medical management 
of affected cats and in more fully characteriz
ing the metabolic derangements associated 
with the syndrome. A three milliliter serum 
sample, 5 m illiliter urine specim en and 
hepatic tissue prepared for routine histologic 
examination (fixed in buffered formalin) and 
electron microscopy (1 m illim eter sized 
(minced tissue) fixed in glutaraldehyde) are 
required for participation in the study. Fixa
tive for electron microscopy can be mailed to 
interested practitioners.

Suspected cases of feline lipidosis can be 
referred to the Teaching Hospital for manage
ment and inclusion in this study. Questions or 
consultations regarding this work should be 
addressed to Dr. Center, Small Animal Clinic, 
New York State C ollege of Veterinary 
Medicine, Cornell University, Ithaca, N.Y. 
14853.
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Feline Specialist Seminar Attracts 
186 Veterinarians

The first annual Feline Specialist Seminar, held 
August 7  to 11, attracted 186 feline veterinarians 
from 26 states including North Pole, Alaska, and 
internationally from Canada, the Philippines and 
France. The C ornell Feline Health Center, O ffice 
of Continuing Education at C ornell’s College of 
Veterinary M edicine, and the Am erican Associa
tion of Feline Practitioners sponsored the com
prehensive sem inar on feline medicine.

Topics presented by Feline Health Center staff 
and guest speakers included heart diseases, liver 
diseases, reproductive endocrinology and disor
ders, diabetes, skin diseases, drug therapy, toxicol
ogy, infectious diseases, dental diseases, bronchial 
disease, feline practice management, computer 
programs for veterinarians, and specialized diag
nostic tests such as ultrasound.

A c c o rd in g  to D r. Jo h n  S a id la , sem in ar 
program director and assistant director of the C or
nell Feline H ealth Center next year’s seminar w ill 
be held the week of August 6 and w ill cover the 
kidneys and urology, blood and anem ia, and 
leukem ia and neoplasia.

"Cornell Book of Cats"

Coming to Bookstores Soon!
The Cornell B ook o f  Cats provides comprehen
sive inform ation on m edical emergencies, first 
a id , b e h a vio r, n u tritio n  and p re ven tive  
m edicine w ithin its 608 pages. The text was 
written by C ornell faculty and associates of the 
C ornell Feline Health Center, and edited by 
M o rd e ca i S ie g al, an a n im al w rite r and 
magazine columnist. It is fully illustrated with 
photographs, drawings and charts. It also in
cludes an extensive glossary. It is designed for 
the cat owners and breeders who are looking 
for a good reference book on cat health. The 
book w ill be available at independent and 
chain bookstores in Decem ber. The price is 
$24.95.Peggy H aine and  the  Low  D ow n A lligato r Ja ss  Band 

provided en te rta in m en t fo r sem inar partic ipan ts a t the  picnic.

S em inar partic ipan ts s to p  by th e  reg istration  desk  to  pick up  additional 
in fo rm ation  o n  the  sem inar.
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Memorial Program Has Many Benefits

Leo A. Wuori, D.V.M.

A  little compassion can often invoke an unex
pected touching response and have great potential 
impact on future events. Veterinarians who par
ticipate in  the C o rn ell Feline H ealth Center’s 
M em orial Program universally tell of the positive 
responses from their clients and express their ap
preciation for the benefits of the project. I ’d like 
to share two examples which illustrate the far- 
range impact of the M em orial Program.

One participating veterinarian’s client was a 
member of the C ornell Board of Trustees. She was 
so moved and impressed by this sim ple act of 
thoughtfulness that she wrote a personal note to 
President Frank Rhodes saying she "thought this 
human interest affair should be brought to your at
tention", and enclosed copies of the acknow
ledgment letters involved.

Another incident involved a client in C alifo r
nia who had just lost his most treasured cat to a 
fatal, untreatable feline disease. H is wish was to

help prevent this from  happening to other cats in 
the future and having no heirs, he wanted to leave 
his estate for feline research. H is veterinarian 
thoughtfully suggested the C ornell Feline Health 
Center. In  the correspondence that followed be
tween him and the Center, he mentioned his ad
m iration for C arl Sagan saying that "since D r. 
Sagan is at C ornell, it must be the best place to 
solve cat diseases." W e sent a copy of his letter to 
D r. Sagan who prom ptly sent the clie n t an 
autographed copy of his book Cosmos as a token 
of appreciation for the bequest to the Center.

D iscover for yourself how one sim ple act of 
com passion — a donation to the M em o rial 
Program -  can positively influence your practice. 
There is no risk, only positive benefits. Fo r com
plete details, request our M em orial Program  
Brochure by w riting to Phyllis Dague, C ornell 
F e lin e  H ealth Center, C ollege of V eterinary 
M edicine, Ithaca, N Y  14853-6401.

C ornell Feline H ealth  C en te r 
C ornell U niversity 
College of V eterinary  M edicine 
Ithaca, N ew  Y ork 14853


