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Hepatic Lipidosis 

Clinical review drawn
from collective effort

Practical relevance: Hepatic lipidosis
(HL) is the most common form of liver
dysfunction in cats. If recognized early
and treated appropriately, the prognosis
is good; if not, the prognosis is grave.
Clinical challenges: Distinguishing HL as
idiopathic or secondary is critical since the
presence of a concurrent disease affects the
therapeutic plan and the prognosis. 
Audience: Despite the unique and severe nature 
of a cat’s response to anorexia and the complexity

of the metabolic changes underlying this condition,

the clinical acumen and technical ability to

effectively diagnose and treat HL are readily

available to all small animal practitioners.

Patient group: Although many species develop a

‘fatty liver’, the cat is one of relatively few species

that suffer from HL. The classic presentation is that

of an overweight cat that stops eating for days to

weeks, losing weight in the process.

Equipment: Abdominal ultrasound is frequently

employed in the diagnostic work-up of an anorectic

cat; ultrasonographic findings often support 

a presumptive diagnosis, provide samples for

cytology and, perhaps most importantly, help

identify concurrent conditions that must be

addressed for therapeutic success. All of the

equipment necessary for essential nutritional

intervention in an anorectic cat is readily available

and easily affordable.

Evidence base: The material for this review draws
heavily on a relatively large number of original
studies, excellent reviews by recognized experts,
and informative communication with experienced
clinicians, hence the term ‘collective effort’.
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it has long been known that the feline liver is home to a significant
number of metabolic specializations, constraints and requirements.1,2

Although many studies have focused on protein metabolism, the 
characteristics of lipid metabolism in cats have also been extensively
investigated.3,4 The first description of feline hepatic lipidosis (HL) was
published in 1977.5 in 1984, Tams referred to a cat that had been anorec-
tic for 9 days and showed fatty changes, vacuolated cells and mono -
nuclear infiltration on liver biopsy. Supportive care, including ‘high
caloric intake’, was used to successfully treat this particular patient.6

it was at about this time that HL was recognized as one of the most
common liver abnormalities seen in the feline veterinary population.7

Shortly thereafter, in 1986, Center and colleagues at Cornell identified
the pattern of liver enzyme elevations that appears to be pathog-
nomonic for feline HL.8 That same year, a case report described the
presence of both renal tubular acidosis and HL in a chronically anorec-
tic cat, one that did not respond to treatment, thereby highlighting the
important role that concurrent disease plays in prognosis and treat-
ment failure in cats that have developed HL.9

Presentation

Feline HL may occur spontaneously and therefore is categorized as
idiopathic, or it may occur as a sequela of anorexia caused by an iden-

tifiable disease or condition and is therefore catego-
rized as secondary. There does not appear to be a gen-
der or breed predilection and age at presentation is
variable, with most cases occurring in middle-aged
cats. Most cats with HL are overweight prior to the
weight loss seen in many of these cases.10–13

Anorexia and weight loss are hallmarks of the history
of cats with HL. When obese cats were forced to lose
weight by a 50% reduction in caloric intake, the weight
loss occurred without the development of HL.14 When
otherwise healthy but obese laboratory cats had their
diets switched and stopped eating, they lost 30–40% of
their body weight over 6–7 weeks and developed
HL.15 The duration of anorexia and the degree of
weight loss are variable, but can range from several

days to several weeks, with a decrease in weight of 25% or more.
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Vomiting, lethargy and weakness are the next
most common presenting complaints, with
diarrhea or constipation occurring less fre-
quently. Ptyalism is rarely present and may be
a manifestation of hepatic encephalopathy,
nausea secondary to a systemic disease, or the
result of an ulcerated or necrotic oral
lesion.10–13,16

Cats with HL frequently present as jaun-
diced and dehydrated (Figure 1). Abdominal
palpation may reveal hepatomegaly. A variety
of other abnormalities may be found on 
physical examination in those HL cats with
concurrent disease, and it is especially 
important to look for causes of pseudoanorexia
(eg, oral disease, tongue lesions, significant
dental disease).10,12,13,16

it is estimated that 50–95% of cats present-
ing with HL will have a relevant and signifi-
cant concurrent condition (see Table 1).10–13 

REV IEW / Feline hepatic lipidosis

Diagnosis

Physical examination
Physical examination most often reveals an
obese or over-conditioned cat that has turned
yellow (Figure 1), although neither finding is a
requirement nor pathognomonic. The very
observant clinician may catch a whiff of acetone
breath (or might be tempted to proclaim to
those within hearing distance that they
perceive this smell if the other pieces fit!).12 

Blood work
Regardless of etiology, poikilocytes and Heinz
bodies, along with a mild to moderate non-
regenerative anemia, may be found on a com-
plete blood count (CBC) in HL cats, but these are
non-specific findings. A mature neutrophilia
is present in a few cases; otherwise CBC results
can be influenced by the presence of a separate
inflammatory or infectious disease.10,12,13,17

Abnormalities on the biochemical profile may
include hyperglycemia as the result of stress,
diabetes mellitus or acute severe pancreatitis.
Hypoalbuminemia may be present in idiopathic
HL or as a result of significant gastrointestinal
disease. A low blood urea nitrogen results from
derangements in processing of protein through
the urea cycle. The majority of cats with HL
(>80%) have a significant elevation in alkaline
phosphatase (ALP) enzyme activity, and very
few of these same cats will have any notable
elevation in gamma-glutamyltransferase (GGT),
an enzymatic pattern that is considered by
many to be pathognomonic for feline HL.11,17

Alanine aminotransferase (ALT) and aspar-
tate aminotransferase liver enzyme activity is
mildly to moderately elevated in most cases of
HL, while elevations in ALT similar to or greater
than ALP should motivate a search for primary
liver disease such as cholangitis or neoplasia. 

An early study by Biourge et al18 demon-
strated that the elevation in ALP in anorectic
cats precedes the elevation in total bilirubin
seen in the majority of cats presenting for HL,
which should raise a clinician’s index of suspi-
cion and prompt early intervention. 

Having identified an illness in a feline
patient, the astute clinician will ask
‘What else is wrong with this cat?’

The importance of making the distinction between idiopathic and secondary
HL illustrates a fundamental principle when working with cats: cats frequently
follow Hickam’s Dictum, which states ‘A patient may have as many diseases
as they damn well please.’ In other words, having diagnosed or identified 
an illness in a feline patient, the astute clinician will invariably address the
question, ‘What else is wrong with this cat?’ This can be challenging, 
as illustrated by cases of HL secondary to acute pancreatitis, which are 
clinically indistinguishable from idiopathic HL, aside from more severe
weight loss and coagulation abnormalities.16 

In cats with HL it should be assumed that a concurrent condition caused
the cat to stop eating, and it then consequently developed HL (as opposed
to the two conditions sharing an underlying etiology). When the clinician 
is unable to identify a concurrent condition in a cat with HL, it is termed 
idiopathic – of spontaneous and mysterious causes borne from one’s own
suffering. With time and increased diagnostic capabilities the percentage of
HL cases categorized as idiopathic has dropped notably and in the vast
majority of cases an underlying disease is identified.10,13

I d i o p a t h i c  o r  s e c o n d a r y  d i s e a s e ?

Figure 1 Icteric sclera (a), mucous membranes (b) and pinna (c) in a 7-year-old female neutered domestic shorthair cat presenting with a 2 week history of
anorexia and lethargy

a b c

It is estimated
that 50–95% of
cats presenting
with HL will

have a relevant
and significant
concurrent
condition.
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Serum bile acids will be significantly elevat-
ed in cats with hyperbilirubinemia and so is
an unnecessary diagnostic test in these
cases.11,12,17 Elevated bile acids in cats that are
not jaundiced may be an early indicator of HL
and intrahepatic cholestasis, or indicative of a
portosystemic vascular anomaly or hepatic
failure secondary to another severe, chronic
liver condition, both of which are rare in cats. 

Electrolyte abnormalities and azotemia are
non-specific findings secondary to anorexia,
vomiting, diarrhea and dehydration, or in
some cases a result of a concurrent condition
such as kidney disease. Hypokalemia, hypo-
magnesemia and hypertriglyceridemia are
present in a significant percentage of cases,
with hypercholesterolemia being less com-
mon.12,19 Hypo phosphatemia resulting in
hemolytic anemia was reported in one cat
with idiopathic HL, but can also be seen in
diabetic ketoacidosis or during the course of
nutritional intervention.20

A number of cats with HL will have abnor-
malities in one or more measures of coagula-
tion – activated clotting time, prothrombin time,
partial thromboplastin time, fibrinogen, fibrin
degradation products, and proteins invoked
by vitamin K absence – but clinically relevant
bleeding abnormalities are rare.11,17,21 Thrombo -
cytopenia (<80,000 platelets/ml) and an acti-
vated partial thromboplastin time >1.5 times
the upper limit of the reference interval have
been associated with severe bleeding during
biopsy procedures13,22 (see ‘vitamin K’ box).

Urinalysis
Urinalysis reveals variable concentrating abil-
ity and frequent lipiduria, as can also be seen
with renal tubular lesions.11,17 The presence of
bacteriuria or growth of an organism on culture
would suggest a concurrent condition such as
a urinary tract infection or pyelonephritis.

Imaging
imaging is frequently a component of the diag-
nostic work-up of an anorectic, vomiting, icter-
ic cat. in cases of HL, hepatomegaly may be seen
on abdominal radiographs, but this is a relatively
subjective and non-specific finding. in one early
study23 hepatic hyperechogenicity relative to fal-
ciform fat was found to be an ultrasonographic
change with 100% positive predictive value in
diagnosing cases of severe HL. However, in
several subsequent studies authors were unable
to correlate hepatobiliary ultrasonographic find-
ings with specific feline hepatic diseases.24,25

Ultrasonography continues to be a valuable tool
for identifying hepatobiliary disease or non-
hepatic abnormalities in cases of secondary HL.26

Cytology
Ultrasound-guided fine-needle aspiration of the
liver is frequently performed, although cytology
may be misleading in cases of suspected idio-
pathic HL, where detection of nodular, localized
or multifocal infiltrative lesions may be missed.27

The use of an automatic Tru-cut biopsy gun
device is not recommended in cats.28 Fine-needle
aspiration is preferred to other more invasive
biopsy procedures because HL cats are not ini-
tially favorable anesthetic candidates and in the
face of clotting abnormalities may benefit from
prophylactic vitamin K administration (see
‘vitamin K’ box). Aspirated hepatocytes are
filled with vacuoles which will often displace
and deform the nucleus (‘signet ring’ structure). 

The diagnostic work-up of HL is often consid-
ered complete at this point. if cytology reveals
something besides the ‘classic’ appearance of
vacuolated hepatocytes (inflammatory cells,
cells with neoplastic characteristics, etc), is
‘non-diagnostic’, or if imaging suggests that
hepatic tissue or other abdominal organs are
abnormal enough to warrant a closer look,
then either exploratory laparotomy or, if avail-
able, laparoscopic examination and biopsy
would be the next logical step. 

Histopathology
The gross appearance of the liver in a cat with
HL, as seen during laparoscopy, is shown in
Figure 2. At Colorado State University (CSU)
laparoscopy is the technique of choice for
obtaining hepatic biopsies, pancreatic biopsies
and gall bladder aspirates (Figure 3), but
many practitioners are adept at performing
exploratory abdominal surgery for diagnostic

Fine-needle
aspiration is
preferred to
other more
invasive liver
biopsy

procedures
because HL
cats are not
initially
favorable
anesthetic
candidates.

Gastrointestinal disease
< Inflammatory bowel disease 
< Alimentary lymphoma

Liver disease
< Cholangitis: acute neutrophilic, chronic 

lymphoplasmacytic

Pancreatitis
< Acute necrotizing
< Chronic 

Lower urinary tract conditions
< Urethral obstruction
< Idiopathic inflammation (FLUTD, FUS, IC)

Endocrinopathies
< Diabetes mellitus
< Hyperthyroidism

Kidney disease
< Chronic kidney disease
< Ureterolithiasis

Neoplasia (other than alimentary)
Stress
< Change in diet or environment

Adapted from references 10–13
FLUTD = feline lower urinary tract disease; FUS = feline
urological syndrome; IC = idiopathic cystitis

Concurrent diseases found 
in cats with hepatic lipidosis,
in order of approximate
prevalence

Table 1

Vitamin K
Cats with HL may
be at risk of clotting
abnormalities and
administering vitamin
K1 on admission
(0.5–1.5 mg/kg IM 
or SC, three doses
q12h) will prepare
the patient for
diagnostics (eg,
ultrasound-guided
liver aspiration) or
esoph ageal feeding
tube placement.
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samples with minimal morbidity.29–31 Surgery is
also recommended in cases where an organ
might need to be removed (eg, cholecystectomy). 

Histopathology reveals diffuse lobular
changes, with more than 50% of hepatocytes
filled with cytoplasmic lipid-containing vac-
uoles (Figure 4).11,17 HL results in intrahepatic
cholestasis, with structural changes that are
distinct from cholestasis secondary to bile
duct obstruction (ie, extrahepatic cholestasis).32

REV IEW / Feline hepatic lipidosis

Supportive treatment: addressing
vital parameters, dehydration
and electrolyte abnormalities

Supportive care aimed at stabilizing vital
parameters and correcting dehydration (see
summary box on fluid stabilization on page
221) and electrolyte abnormalities is the top
priority in cats presenting with anorexia,
vomiting, lethargy and/or icterus – all clinical
signs consistent with HL. 

Pre-renal azotemia, hypokalemia, hypo -
phosphatemia and hypomagnesemia are like-
ly therapeutic targets in cats with HL. other
abnormalities resulting from a concurrent 
disease, such as significant anemia, effusions,
toxic neutrophils and fever, may warrant early
intervention. Vomiting, pain and, rarely, signs
of hepatic encephalopathy would require
treatment as well. There are a number of
excellent recent reviews outlining the
approach to treating these problems in feline
patients.35–39

Antiemetic therapy
A common presenting complaint in cases 
of feline HL is vomiting. As soon as vomiting
is no longer an assessment tool in case man-
agement (eg, possible foreign body obstruc-
tion scheduled for repeat radiographs), it
should be addressed pharmacologically. 
The author’s preferred feline antiemetic is
maropitant, although ondansetron is fre-
quently used as well or in combination at
CSU. A box on page 221 summarizes the 
relevant dose rates.

Anti-nausea therapy
in the absence of vomiting or ptyalism, assess-
ing whether or not a cat is ‘nauseated’ is 
difficult, and although treatment for assumed
nausea is frequently employed, the specifics
and effectiveness of this strategy are up 
for debate. At CSU, maropitant is frequently
administered to non-vomiting patients in 
the belief that it helps with nausea.
omeprazole or pantoprazole are also fre-
quently administered for presumed anti-
nausea effects (see box on page 221 for dose
rates), although cats may not develop an ‘acid 
stomach’ as in other species, and the indis-
criminant use of proton pump inhibitors or
H2-receptor antagonists should be avoided.40

Pain management
Pancreatitis is, historically, one of the earliest
concurrent conditions reported in cats with
HL (Table 1).41 The definitive diagnosis of
feline pancreatitis can be problematic, treat-
ment is non-specific, and the prevalence is
likely under-appreciated. A key therapeutic
goal in cases of pancreatitis is the control of

Figure 4 Liver histopathology consistent with a diagnosis of
feline hepatic lipidosis. Courtesy of Dr David Twedt, Colorado
State University

Figure 2 Enlarged pale liver
lobes (laparoscopy) consistent
with feline hepatic lipidosis.
Courtesy of Dr David Twedt,
Colorado State University

Figure 3 Spinal needle (16 G)
used to aspirate the gall
bladder during laparoscopy.
Courtesy of Dr David Twedt,
Colorado State University

Supportive
care aimed at
stabilizing vital
parameters

and correcting
dehydration
and electrolyte
abnormalities
is the top

priority in cats
presenting with
clinical signs
consistent 
with HL.

HL starts as a clinical diagnosis
In summary, HL starts as a clinical diagnosis, based on the cat’s presentation,
history and physical examination. Additional diagnostic tests may yield results
consistent with the clinical diagnosis, such as a marked disparity between
changes in ALP and GGT, but the majority of this effort is aimed at determining
if, and what, concurrent condition(s) are present.
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pain, whether clearly determined or wisely
assumed. The author’s preferred treatment
for the discomfort of pancreatitis (and other
painful visceral conditions that might cause 
a cat to stop eating) is oral transmucosal
buprenorphine.42 Both a long-acting product

(Simbadol; Zoetis) and a sustained-release 
formulation (Buprenorphine SR; SR Vet -
erinary Technologies) have been recently
introduced and may be used, although this
decreases the owner’s ability to titrate the
dose to effect. See the box below for dosages.

Cats that present with HL are occasionally in a state of
hypovolemic shock, and the emergency measures necessary in
those cases are beyond the scope of this article. However, cats
with HL are frequently dehydrated (5–8%) and will benefit from fluid
therapy instituted early in the course of their treatment.33

% dehydration Clinical signs

<5% History of decreased or absent fluid intake 
(water, canned food)

5–8% Decreased skin turgor (normal in geriatric cats),
dry mucous membranes

8–10% As above with increased capillary refill time,
enophthalmos

>10–12% Shock: tachycardic, hypothermic, weak/thread
pulses, etc

I n i t i a l  f l u i d  s t a b i l i z a t i o n  o f  t h e  s i c k  c a t

Clinical signs of dehydrationTable 2

D e a l i n g  w i t h  v om i t i n g ,  n a u s e a  a n d  p a i n

Antiemetic therapy
< Maropitant (Cerenia; Zoetis) suppresses
both peripheral and centrally mediated
emesis without impacting gastric
emptying times or intestinal motility: 
1 mg/kg IV (slowly) q24h, 1 mg/kg 
SC (stings in many patients, 
refrigerate) q24h

< Ondansetron (generic forms are
available, and Zofran; GlaxoSmithKline):
0.5–1 mg/kg IV q6–12h

< Cisapride in those patients that appear
constipated or in which ileus is a likely
cause of vomiting: 2.5–7.5 mg/cat PO q8h

Anti-nausea therapy 
< Maropitant: (see left)
< Omeprazole: 1 mg/kg PO q12h (1/4 fractionated
enteric-coated tablet/cat)

< Pantoprazole (Protonix; Wyeth): 1 mg/kg IV q12h
(proton pump inhibitors need to be administered
q12h to increase gastric pH effectively)

< Cisapride (see left) to attempt to normalize
gastric and intestinal motility

< Erythromycin: 0.5–1 mg/kg PO q8h to mimic
motilin and stimulate gastrointestinal motility

Note that, as discussed in the text, the indications
and efficacy of anti-nausea therapy are in question
in cats

Pain management
< Buprenorphine:
0.01–0.03 mg/kg
buccal (oral
transmucosal) q6–8h

< Methadone
(frequently given 
as a constant rate
infusion): 
0.05–0.5 mg/kg
q4–6h IV, SC, IM

< Hydromorphone:
0.05–0.1 mg/kg
q2–6h IV, SC, IM

Assess hydration status (Table 2)
< History: fluid intake and loss at home, dietary consumption,
vomiting, diarrhea, salivation

< Physical examination (hydration and perfusion):
temperature, mucous membrane color, capillary refill time,
skin turgor, heart rate, peripheral pulse character, blood
pressure, respiratory rate and effort, thoracic auscultation,
cool extremities, jugular vein filling

< Laboratory results: packed cell volume (PCV)/total protein
(TP), azotemia, urine specific gravity, electrolytes

< Acid–base status: venous blood gas if available, pH,
bicarbonate, lactate

< Cardiovascular capability: auscultation, peripheral 
edema, heart murmur, blood pressure, blood lactate,
bradycardia (shock)

Calculate fluid lost and required  
< Estimated fluid deficit:
Estimated % dehydration (as a decimal) x body weight (kg) 

= fluid deficit in liters (x 1000 = ml)
     Example: ‘Skin tent’ and dry mucous membranes,
estimated 6% dehydrated: 

0.06 x 5 kg cat = 0.3 l x 1000 ml/l = 300 ml deficit
< Daily maintenance requirement = 
(30 x body weight [kg]) + 70 = ml/day.  

< Ongoing losses = 3–4 ml/kg for episodes of vomiting or
diarrhea.

< Corrected over 24 h Fluid deficit is added to daily
maintenance requirement and ongoing losses, and
corrected over 24 h

< Use a balanced crystalloid replacement solution IV 
(eg, lactated Ringer’s solution, Norm-R, Plasmalyte-A)

It is particularly important to monitor potassium concentration
in cats undergoing fluid therapy, as they frequently need
potassium chloride added to fluids being administered (see
Table 3 in Thomovsky34)
Both phosphate and magnesium may also need to be

supplemented, which may require dedicated fluid lines and
specific preparation (see Tables 4 and 5 in Valtolina and Favier13)

Monitor
< Physical examination: chemosis, serous nasal discharge,
heart rate, respiratory rate and effort, body weight (q6–8h),
thoracic auscultation, cardiac rate and rhythm, mucous
membrane color, capillary refill time, changes in mentation,
cervical ventroflexion, bladder size and urinary output, blood
pressure, central venous pressure, lactate (target <2 mmol/l)

< Recheck: electrolytes, PCV/TP
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Other support
At CSU N-acetylcysteine is frequently admin-
istered (200 mg/ml, initial dose is 140 mg/kg;
dilute a 20% solution 1:4 with d5W [5% dextrose
in water], flush intravenous line with d5W
first, then administer through a 0.22 μm filter
over 20 mins; up to seven subsequent doses at
70 mg/kg q12h) as an antioxidant and liver
‘protectant’ shortly after admission in cases of
significant liver damage or dysfunction.

For HL, nutrition is the specific therapy for
the condition, and therefore early intervention
is aimed at effectively getting nutrition into
these patients.  

There seem to be an infinite number of
strategies for encouraging cats to eat voluntar-
ily, with endless anecdotal reports of success.
one such strategy, acupuncture, is incorporat-
ed by a number of clinicians at the author’s
institution, with variable but seemingly
patient-specific success. Unfortunately, by the
time a cat with HL presents to a veterinarian it
is extraordinarily unlikely that any of these
efforts will be successful.

it is also unlikely that pharmacological
appetite stimulation will be effective within the
desired time frame, although it can be attempt-
ed. it is important to remember that by the
time an anorectic cat with HL is presented for
evaluation, that cat has likely not eaten for
several days, and so any delay in the definitive
administration of nutritional support is poten-
tially deleterious. The feline appetite stimulant
of choice at the author’s institution is mirtaza-
pine.49 Possible side effects include vocalization,
agitation, vomiting, tremors and hypersaliva-
tion.50 An alternative appetite stimulant would
be cyproheptadine, but mirtazapine and cypro-
heptadine should not be combined as the two
have antagonstic mechanisms of action. dose
rates for both are given in the box below.51

Accessing the gastrointestinal tract
Total or partial parenteral nutrition strategies
are beyond the scope of this review and
require significant technical support for
administration and monitoring.52,53 There 
are a number of variations on the design 
and placement of percutaneous endoscopic
gastrostomy tubes or jejunostomy feeding
tubes,54,55 but these are rarely used at the
author’s institution and will not be covered in
this review. ‘Force feeding’ by any means is
not advised as there is a significant risk of

Getting medication into the cat
None of these supportive care medications have any effect if they are not
inside the cat. So, once again, any discussion of treating feline HL must return
to the fundamental question of gaining access to the gastrointestinal tract. 
At CSU this is undertaken in one of two ways, or frequently both options 
are employed sequentially: a nasoesophageal feeding tube followed by an
esophagostomy feeding tube. The two techniques are summarized in boxes
on pages 223 and 224.

Specific treatment: aggressive
nutritional support

Aggressive nutritional support is the corner-
stone of therapy.11 From the first published
case series, in 1989, it was recognized that the
foundation of treatment for cats with idio-
pathic HL was to find a way to get nutrition
into the cat.47 in that particular report the cats
were fed a balanced diet supplemented with
L-carnitine via a gastrostomy tube. The feed-
ing tube was utilized for an average of 48 days
(range 22–98).47

The majority of HL cats are anorectic for a
reason, which might be a relatively obvious
concurrent disease, or may be a subtle but, for
the cat, stressful event that is only revealed by
thorough questioning of the owner.48 Clearly,
any specific treatment(s) targeting that con-
current condition will play an important role
in returning the cat to a state of voluntary
ingestion. Unfortunately, obtaining a defini-
tive diagnosis in cats is difficult; finding a
feline disease that has a specific treatment is
uncommon; getting that treatment into the cat
can be challenging for a variety of reasons;
and a large number of drugs used in feline
medicine have gastrointestinal side effects
that result in anorexia (eg, antibiotics). 

Aggressive nutritional support is the 
cornerstone of therapy for HL.

E a r l y  e n t e r a l  n u t r i t i o n  i s  k e y !

< Mirtazapine: 1/8th of a 15 mg tablet
(1.88 mg) PO q24h (q48h in chronic
kidney disease) or 2% transdermal
ointment, 5 mg/kg/day, inner pinna.

< Cyproheptadine: 1–2 mg per cat,
q12–24h.

< Capromorelin: not currently
available, but potentially a future
option.

Although appetite stimulants may ‘jump start’ intake, they should not be relied on 
to fulfill the full nutritional requirements of the cat or for prolonged periods of time. 
Key consideration in HL cats are:
< Nasoesophageal tube feeding in hospital (polyvinylchloride feeding tubes are ideal [MILA]).
< Esophageal feeding tube placement, where required.
< Calculation of RER (see box on page 225) to determine how much to feed, divided into
multiple small meals initially (‘illness factors’ are no longer used as multipliers of the RER).

< Monitoring of body weight, ongoing losses, diarrhea, vomiting, salivation, food
aversion.
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Supplies
< 0.5% Proparacaine hydrochloride ophthalmic drops (0.5 ml)
< 5% Lidocaine viscous gel
< Polyvinylchloride feeding tube (eg, Weighted Nasogastric
Feeding Tubes; MILA International) or 3.5–5 Fr Argyle red
rubber tube

< Means of securing the tube to the cat (superglue, tape, 
3-0 nylon suture, staple)

< E-collar

Placement
< Pre-measure and mark the length of the feeding tube from the
nostril to the 7th–8th intercostal space (NE) or last rib (NG).

< Place 1–2 drops of proparacaine into the nostril and tilt the
head upwards to encourage deeper penetration.

< Lubricate the end of the feeding tube with lidocaine gel.
< Secure the cat’s head (cover the eyes).
< Feed the tube into the pretreated nostril in a caudoventral
medial direction through the nasal cavity, to the pre-measured
distance (this often stimulates a swallowing reflex). 

< Use a lateral radiograph that includes the cervical area 
as well as the thorax to confirm proper placement (radio-
opaque tube is ideal), or test the tube placement with a
small volume of sterile saline (3–5 ml, should not elicit a
cough). A recent publication describes a novel technique
involving a ‘negative pressure check’ at the thoracic inlet.43

< Secure the tube (avoid whiskers; Figure 5) and place 
the E-collar.

< Maintain water in the capped tube when not in use.

Use
Feeding of a veterinary liquid diet (eg, Abbott CliniCare liquid
diet) can begin immediately. Continuous rate infusion is often
used to ‘trickle feed’ the cat in an effort to avoid disturbing a
gastrointestinal tract that has been dormant for days or weeks,
but this requires special equipment. Scheduled intermittent
feeding is also used, but the NE tube should be flushed with
3–10 ml water before and after each feeding to ensure and main-
tain patency. The most common complication is inadvertent
removal of the tube by sneezing, vomiting or pawing, hence the
E-collar. At CSU, tubes are placed shortly after admission and
stabilization, with no sedation/anesthesia, and minimal dis-
agreement from the majority of cats.
If after several days of supportive care, NE tube feedings, 

specific therapies for concurrent conditions and vitamin K1
administration (1 mg/kg IM q12h using a 25 G needle for three
treatments), the cat is not yet eating voluntarily (rare) an
esophagostomy tube (E-tube) is recommended (see box on
page 224). 

There are a number of YouTube videos from reputable sources
demonstrating this technique (eg, VetLogic ‘Placing a naso-
oesophageal tube and feeding’).

Figure 5 Final
nasoesophageal tube
placement secured with
sutures

N a s o e s o p h a g e a l  f e e d i n g  t u b e  p l a c eme n t  a n d  u s e

aspiration pneumonia, food aversion and dis-
ruption of the bond between owner and pet.
The risk of inducing a food aversion is partic-
ularly concerning in cats, and the best strate-
gy is to support the cat’s nutritional plane in
ways that do not require getting food through
its mouth until it voluntarily resumes eating.

The quickest and easiest way to get nutri-
tion into a cat in the clinic is a nasoesophageal
(NE) feeding tube (see summary box below).
Advancing the tube through the lower
esophageal sphincter into the stomach makes
it a nasogastric (NG) feeding tube, which

some clinicians prefer because it allows suc-
tion of gastric contents or air (decompres-
sion). Cats are not sent home with NE or NG
tubes in place; too frequently the tube is ren-
dered useless by the cat shortly thereafter. 

on the rare occasion when NE/NG tube
feeding and appropriate supportive care
proves insufficient to elicit voluntary eating
an esophagostomy tube (E-tube) is placed
(see box on page 224). Having established
access to the cat’s gastrointestinal tract, the
next question becomes what and how much
to put in there?

The quickest
and easiest way
to get nutrition
into a cat in the
clinic is an NE
feeding tube.
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Supplies
< 20–24 Fr Argyle polyvinyl red rubber tubes have been used
but softer silicone tubes are now commercially available
and preferred (eg, MILA International)

< Surgical preparation equipment and sterile gloves
< 3-0 nylon suture
< Sterile instrument pack (towels and drape, towel clamps,
curved blunt-tipped forceps, scalpel, number 11 blade, 
4'' x 4'' gauze sponges)

Placement
< Performed under general anesthesia, right lateral recumbency.
< Surgically prepare the left lateral mid-cervical area.
< Cut the end of the feeding tube diagonally to increase 
the diameter. 

< Pre-measure and mark the feeding tube from the mid-
cervical region (where the tube will exit the neck) to the
7th–8th intercostal space (Figure 6).

< Place the large blunt-tipped forceps through the oral cavity
to the mid-point of the cervical esophagus.

< Raise the end of the forceps to create a visible bulge to
help determine the appropriate exit point (avoiding the
jugular vein) (Figure 7).

< Make a small (similar to the diameter of the feeding tube)
incision over the bulge and bluntly dissect to the tip of the

curved forceps (through subcutaneous tissue, esophagus
and esophageal mucosa).

< Open the end of the now exposed curved forceps and
securely grasp the tip of the feeding tube; pull the tip
through the opening and out of the cat’s mouth until the
pre-measured mark is at the surface of the skin (Figure 8).

< Reinsert the tip of the tube into the mouth and continue 
to pass down the esophagus until the exterior portion of 
the tube ‘flips’, such that the end of the feeding tube has
passed the exit site and has advanced towards the lower
esophagus (Figure 9).

< Secure the tube at its exit point with a Chinese finger trap
technique. At CSU a purse-string suture pattern is not used
to close the hole around the tube at the exit site.

< Cap the tube and confirm appropriate placement with 
a lateral thoracic radiograph.

< There are various ways to wrap the external portion of 
the feeding tube (Figure 10). It is important to allow easy
access so that the exit site can be inspected daily 
for evidence of infection or inflammation. At CSU a
commercially available user-friendly product is used 
(see kittykollar.com).

< Tube removal does not require anesthesia or sedation.
Simply cut the Chinese finger trap suture and pull the tube.
The esophagus will heal without any further intervention.

Figure 6 Measure the feeding tube from where it will
exit the neck to the 7th–8th intercostal space

Figure 7 Place blunt-tipped curved forceps
through the oral cavity to the mid-point of the
cervical esophagus and raise the tip to create 
a visible bulge to help determine where the tube
will exit

Figure 8 Grasp the tip of the feeding tube with
the forceps and draw it through the opening and
out of the cat’s mouth until the pre-measured
mark is at the surface of the skin

Figure 9 Reinsert the tube tip into the mouth and
back down the esophagus until the exterior portion
‘flips’, indicating that the end of the tube has passed
the exit site and moved into the lower esophagus

Figure 10 Wrap the external portion of the feeding
tube, bearing in mind that easy access is required
to allow the exit site to be checked daily

MILA International has recently
developed an E-tube strategy that
avoids having to exteriorize, reinsert
and ‘flip’ the red rubber feeding tube
– a number of clinicians at CSU have
begun using this to good effect. 
See: ‘Retrograde E-Tube Placement
Video’ on the MILA International
website.

Images 6–10 courtesy of 
Dr David Twedt, Colorado State University

E s o p h a g o s t omy  f e e d i n g  t u b e  p l a c eme n t

E-tubes accommodate any diet that can be blended and allow administration of most medications, are secure and user-
friendly such that cats can be sent home, require minimal maintenance, can be left in place for months, allow the cat to eat 
normally when ready, and are easily removed. Placement does require brief general anesthesia and surgical preparation of the
area. At CSU, propofol for E-tube placement is frequently used.44 There are a number of articles and YouTube videos from 
reputable sources demonstrating this technique (eg, Jorgensen Labs ‘Esophagostomy tube insertion’; MILA International
‘Esophagostomy tube placement in dog or cat’).45,46
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How much to feed? 
An excellent review article in this journal 
by Chan, ‘The inappetent hospitalized cat:
clinical approach to maximizing nutritional
support’ provides a step-by-step reference
including an easy-to-follow flow chart that
almost eliminates the need for a calculator!56

The actual amount and schedule of feedings
are based on common sense – starting with a
portion (50%) of the resting energy require-
ment (RER; see box above) on day 1 and
increasing gradually, using multiple smaller
feedings initially (four per day, not to exceed
25 ml/meal) and thereafter simultaneously
increasing volume (by 5 ml total per day) and
decreasing frequency over time. it is impor-
tant always to pay attention to the response of
the cat and adjust accordingly. 

Refeeding syndrome and hypophosphatemia
with hemolysis have been associated with the
initiation of enteral alimentation in cats with
anorexia, hyperbilirubinemia and weight loss
(see ‘initial fluid stabilization of the sick cat’
box on page 221 for phosphate supplementa-
tion).57,58 Hypokalemia is a common and sig-
nificant electrolyte abnormality in cats that
can be addressed by adding potassium gluconate
to the diet (see later). Heinz body formation
may develop during the feeding process.

Although E-tube feeding of a cat feels incred-
ibly user-friendly to veterinarians, it is still a 
‘big deal’ for owners, at least initially. Spending
time educating owners (including basic wound
assessment and care), demonstrating techniques,
sharing videos that they can refer to at home,
staying in contact and rechecking biochemical
parameters all helps to ensure success. 

What to feed?
An argument can be made for any number of
specific diets, dietary requirements and sup-
plements, such as those listed in Table 3.59,60

However, many practitioners appear to be
successful simply using a diet specifically formu-
lated for cats, with high protein, high fat and low
carbohydrate, avoiding any need for additional
supplementation. dr Sharon Center (Cornell)
emphasizes the need to avoid negative nitrogen
balance in these obligate carnivores by using
diets that contain ⩾4.0 g/kg protein of high bio-
logic value, to a total of 70–80 kcal/kg/day.10

At CSU, feeding usually starts with one of
the canned ‘recovery’ or ‘maximal caloric den-
sity’ diets that are easy to blend with an equal
volume of water and require a simple calcula-
tion to determine the number of kcal/ml 
of slurry (usually between 1 kcal/ml and 
2 kcal/ml). in the vast majority of cases no
further supplements are added to those diets.
However, potassium appears to be a particu-
larly important electrolyte in sick cats, and
hypokalemia is a negative prognostic indica-
tor in cats with HL.61 Fortunately, it is easily
supplemented (2 mEq per day) with a variety
of products. Some clinicians will add L-carni-
tine, although at a reduced dose from that
given in Table 3 (7–14 mg/kg/day). 

A significant number of cats with liver, 
gastrointestinal or pancreatic disease are
hypocobalaminemic and so supplementary
cobalamin is frequently given (starting with
250 μg SC injection once weekly). These cats are
likely to be under some degree of oxidative stress
(hence the vitamin E entry in Table 3), with
reduced levels of an important antioxidant, 
glutathione, so S-adenosylmethionine (SAMe)
may also be added to the treatment regimen.62

Outcome

The response to treatment and the prognosis for
cats with HL depend in large part on the concur-
rent disease that is frequently present. For
example, cats with HL and acute pancreatitis
had a 20% survival rate compared with cats with
idiopathic HL, which had a 50% survival rate.16,63

in another report, in 4/11 cats with HL that
died, the cause of death was inevitably a concur-
rent condition.47 Cats with idiopathic HL are,
in general, younger than cats with secondary
HL, and more likely to survive. Regardless, there
is a greater likelihood of survival in those HL
cats where nutritional intervention is accom-
plished quickly and aggressively.17 Fortunately,
and somewhat surprisingly, it seems to be an
almost universal observation that HL does not
develop again in those cats that do survive.

Calculating RER
To calculate the resting energy requirement (RER) the following formulas are used:

Cats >2.0 kg: RER (kcal/day) = (BW kg x 30) + 70
Cats <2.0 kg: RER (kcal/day) = 70 x BW (kg)0.75

Most critical care clinicians no longer recommend multiplying the RER by an
illness factor, as this may actually result in overfeeding the patient. The RER is
used as a guideline, not an absolute target, as a variety of parameters will
influence the cat’s actual nutritional requirements: clinical status and response
to therapy, ongoing vomiting and diarrhea, fluctuations in body weight, etc.  

Supplement Dose
L-carnitine* 250–500 mg/day PO

Taurine 250–500 mg/day PO

Thiamine 100–200 mg/day PO

Potassium gluconate* PO with diet

Zinc (elemental) 7–8 mg/day

Vitamin E (α-tocopheryl acetate) 20–100 IU/day PO

Omega-3 PUFA 2000 mg/day

*See text for discussion of potassium supplementation/
dosing, and reduced dosing of L-carnitine
PO = oral; PUFA = polyunsaturated fatty acids

Table 3 Supplementation of diets for
cats with hepatic lipidosis59

It seems to 
be an almost
universal
observation
that HL does
not develop
again in those
cats that do
survive.
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