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THE INAPPETENT HOSPITALISED CAT
Clinical approach to maximising

nutritional support

Daniel Chan

Why is poor nutritional intake a
particular problem in cats?

Compared with other animals cats have several metabolic adaptations
that impact on their ability to maintain homeostasis in the face of
injury, disease and food deprivation; for example, a higher require-
ment for protein and certain amino acids.! Critical illness induces fur-
ther metabolic alterations in cats that put them at even greater risk of
the development of malnutrition and its deleterious effects.

Similar to other species there are important alterations in the body’s
response to inadequate nutritional intake in a diseased compared with
a healthy state. During periods of nutrient deprivation, a healthy ani-
mal will primarily lose glycogen and fat (simple starvation). By con-
trast, sick or traumatised patients will catabolise lean body mass when
they are not provided with sufficient calories (stressed starvation).
During the initial stages of fasting in the healthy state, glycogen stores
are used as the primary source of energy. Within days, a metabolic shift
occurs towards the preferential use of stored fat deposits, sparing cata-
bolic effects on lean muscle tissue. In diseased states, the inflammatory
response triggers alterations in cytokines and hormone concentrations
and rapidly shifts metabolism towards a catabolic state.>? Concurrent
alterations in lipid, carbohydrate and protein metabolism can affect the
animal’s nutritional status and the outcome of the condition.

The metabolic changes documented in critically ill cats include a
lower circulating concentration of insulin and higher concentrations of
glucose, lactate, cortisol, glucagon, norepinephrine and non-esterified
fatty acids.*® Glycogen stores are quickly depleted — especially given
the cat is a strict carnivore and may have limited glycogen stores in the
first instance — and this leads to an early mobilisation of amino acids
from muscle stores (up-regulation of proteolysis). As cats undergo
continuous gluconeogenesis, the mobilisation of amino acids from
muscles is more pronounced than that observed in other species.
Unlike other species, cats have a high obligatory rate of protein oxida-
tion and an inability to down-regulate gluconeogenesis or proteolysis
in the face of inadequate protein intake.®” With continued lack of food
intake, energy is almost completely derived from accelerated proteo-
lysis, which in itself is an energy-consuming process. Thus, these ani-
mals may preserve fat deposits in the face of lean muscle tissue losses.
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Practical relevance
Inappetence is one of the most
common presenting complaints
in clinically ill cats requiring
hospitalisation. When prolonged,
poor food intake can lead to malnutrition

and may be associated with impaired metabolic
function, immunosuppression, compromised wound
healing, and increased morbidity and mortality. It is
important to recognise that inappetence or anorexia
is always secondary to another condition, and that
treatment goals should be targeted at the primary
condition. The current emphasis in the nutritional
support of hospitalised inappetent cats is to provide
more effective means of increasing nutritional intake -
for example, by initiating enteral nutrition via feeding
tubes - rather than rely solely on traditional
approaches such as increasing palatability of foods
or using appetite-stimulating drugs.

Clinical challenges Cats that are ill enough to
require hospitalisation are at increased risk of becoming
malnourished because of the combined catabolic
effects of their disease and poor nutritional intake.

This article highlights some of the problems
encountered in treating inappetent cats and discusses a
clinical approach to providing better nutritional support.
Patient group Inappetence and anorexia are
associated with a myriad of clinical conditions in cats
and can be seen in individuals of any age or breed.
Equipment Provision of nutritional support to cats
may involve the use of feeding tubes such as naso-
oesophageal or oesophagostomy tubes. In cases
where enteral nutrition is not feasible (eg, cats with
gastrointestinal failure), parenteral nutrition should
be considered.

Evidence base Various studies have documented
the high prevalence of inappetence or anorexia in
clinically ill cats. Additional studies have linked poor
food intake in cats with serious sequelae such as
immunosuppression and hepatic lipidosis. More
recently, techniques for providing more effective
nutritional support, such as oesophagostomy tubes,
have been clinically evaluated and shown to be
associated with minimal complications.
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Nutritional support should be considered
in any ill cat with inadequate food intake

for more than 3 days.

The consequences of continued lean body
mass losses include negative effects on wound
healing, immune function, strength (both
skeletal and respiratory) and, ultimately, the
overall prognosis.® The metabolic derange-
ments that occur in critically ill cats, and the
deleterious effects of malnutrition, make the
provision of nutritional support to hospi-
talised cats an essential and vital part of the
therapeutic approach.

When to intervene?

In cats, inadequate calorie intake is commonly
due to a loss of appetite (hyporexia), an inabil-
ity to eat or results from the persistent vomit-
ing that accompanies many disease processes.
Appetite suppression may be instigated
directly by inflammatory cytokines (eg, IL-1p,
IL-6, TNF-a) or secondarily by pathological
processes (eg, nausea, pyrexia, pain, ileus).”
Because malnutrition can occur quickly in
these animals, it is important to provide nutri-
tional support by either enteral or parenteral
routes if oral intake is not adequate.
Identification of overt malnutrition in cats can
be challenging because there are no established
criteria to define malnutrition in companion
animals. As detectable impairment of immune
function (eg, decreased lymphocyte counts,
reduced CD4+/CD8+) can be demonstrated in
healthy cats subjected to acute starvation by
day 4, nutritional support should be considered
in any ill cat with inadequate food intake for
more than 3 days.!” The need to implement
nutritional intervention becomes more urgent
when a cat has not fed for more than 5 days.
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FIG 1 A candidate for
nutritional support?
Factors such as recent
weight loss, poor haircoat
and muscle wasting are not
specific to malnutrition,
hence an appropriate
nutritional assessment
should be conducted
before implementing a
nutritional plan

Goals of nutritional support
in patients with severe malnutrition, the immed
s of therapy should focus on fluid resuscitation,
ascular stabilisation and identification of the pri
ase process. As steps are made to address the pri
ase, nutritional interventions should be aimed at add
overt nutritional deficiencies and imbalances. By provi
guate energy substrates, protein, essential fatty acids
onutrients, the body can support wound healing and
repair. A major goal of nutritional support is to minin
abolic derangements and catabolism of lean b
e. During hospitalisation, repletion of body we
ot a priority as this will only occur when the
is recovering from a state of critical illn
timate goal is to have the p

There are many goals of nutritional support,
but two important objectives are to treat mal-
nutrition when it is present and to prevent
malnutrition in animals at risk. Whenever
possible, the enteral route should be used
because it is the safest, most convenient and
most physiologically sound method of nutri-
tional support.!! However, when patients are
unable to tolerate enteral feeding (eg, due to
vomiting or diarrhoea, cramping, nausea) or
unable to utilise nutrients administered enter-
ally (eg, due to severe inflammatory bowel
syndrome, intestinal lymphoma), parenteral
nutrition should be considered.

Ensuring the successful nutritional manage-
ment of critically ill patients involves selecting
the right patient, making an appropriate
nutritional assessment and implementing a
feasible nutritional plan.

Assessing the need to feed

As with any intervention, there are risks of
complications when initiating nutritional
support. Minimising such risks depends on
appropriate patient selection and patient
assessment. The first step in designing a nutri-
tional strategy for a patient, therefore, is nutri-
tional assessment, which involves making a
systematic evaluation of the cat. Nutritional
assessment identifies malnourished patients
that require immediate nutritional support
and also identifies patients at high risk of
developing malnutrition, in which pre-emp-
tive nutritional support will be beneficial.!?
Purported indicators of overt malnutrition
include recent weight loss of at least 10% of
body weight, poor haircoat quality, muscle
wasting, signs of poor wound healing,
hypoalbuminaemia and lymphopenia (Fig
1).5 However, these abnormalities are not
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During hospitalisation, repletion of body weight is not a priority as this will only occur

when the animal is recovering from a state of critical iliness. The ultimate goal is

to have the patient eating adequate amounts of food in its own environment.

specific to malnutrition and are not present
early in the process. Factors that predispose a
patient to malnutrition include anorexia last-
ing longer than 3 days, serious underlying
disease (eg, sepsis, peritonitis, necrotising
pancreatitis), and large protein losses
(eg, protracted vomiting, diarrhoea or drain-
ing wounds).'*'* Nutritional assessment also
identifies factors that can impact on the nutri-
tional plan, such as cardiovascular instability,
electrolyte abnormalities, hyperglycaemia
and hypertriglyceridaemia, or concurrent con-
ditions such as uraemia or hepatic failure. As
a main priority of nutritional support centres
on avoidance of metabolic complications,
identification of abnormalities via nutritional
assessment may prompt alterations to the
nutritional plan. For example, cats with
uraemia may not tolerate high protein diets.
Appropriate laboratory analysis should be
performed in all patients to assess these
parameters.

Before implementation of any nutritional
plan, the patient should be adequately resus-
citated and have major electrolyte, fluid and
acid-base abnormalities addressed.

/

Because inappetence is so common in sick cats, the temptation
exists to use appetite stimulants to increase food intake.
Unfortunately, appetite stimulants are generally unreliable and
seldom result in adequate food intake in critically ill cats.'®
Pharmacological stimulation of appetite is often short-lived and
only delays true nutritional support. Loss of appetite is simply a
symptom and not a disease process in itself, and therefore the
use of pharmacological
agents to treat this symptom
without addressing the
underlying condition is ill-
advised. The author does
not believe in the use of
appetite stimulants in hospi-
talised patients when there
are other, more effective
and more appropriate meas-
ures of nutritional support, such as placement of feeding tubes.

Appetite stimulants may be considered in cats that are treated
as outpatients (ie, not sick enough to be hospitalised), or in
recovering animals (because the primary reason for loss of

Implementing a nutritional plan

Proper diagnosis and treatment of the under-
lying disease is the key to successful nutrition-
al support. Based on the nutritional
assessment, a plan is formulated to meet the
approximate energy and other nutritional
requirements of the patient. The anticipated
duration of nutritional support should be
determined and factored into the plan. This
will largely depend on clinical familiarity
with the specific disease process and sound
clinical judgement. For example, a cat diag-
nosed with idiopathic hepatic lipidosis is like-
ly to require long term nutritional support
(several weeks) and benefit from tube feeding.
Conversely, cats with minor injuries are
unlikely to require feeding tubes for nutrition-
al management.

Which route?

For each patient, the best route of nutrition —
enteral versus parenteral — should be deter-
mined. This decision should be based on the
underlying disease and the patient’s clinical
signs. Important factors to consider include
the urgency of commencing nutritional
support (eg, a cat showing overt signs of
malnutrition or at high risk of developing

Loss of appetite is simply a symptom and
not a disease process in itself. Therefore,
the use of pharmacological agents to treat
this symptom without addressing the
underlying condition is ill-advised.

appetite should ideally be reversed by this time). Appetite stimu-
lants also have negative side effects, such as behavioural
changes associated with cyproheptadine and sedation associat-
ed with diazepam (oral diazepam can also lead to severe hepa-
toxicity), and therefore should be used with caution or
completely avoided.

Recently, there has been interest in the use of mirtazepine as an
appetite stimulant in cats.
There is very limited informa-
tion regarding the use of
this agent in this species.
Mirtazepine is a tetracyclic
antidepressant that appears
to have some antiemetic and
appetite-stimulating effects.!®
It also relies on glucuronida-
tion for clearance and, there-
fore, should be used with caution in cats with hepatic disease.
Moreover, side effects associated with mirtazepine include seda-
tion and hypotension, which are highly undesirable in critically ill
cats and may necessitate further interventions.'®
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malnutrition, versus a cat with a serious In two recent studies evaluating parenteral

underlying disease expected to take sev- Phrenteral nuhThon nutrition in cats, the application of ill-
eral weeks to recover) and whether There are instances where there is ness factors >1.0 was associated with
there are any contraindications to a such severe gastrointestinal dysfunction higher complication rates and,

that enteral feeding is not feasible and parenter-

articular mode of nutritional sup-
p p al nutrition should be considered. Recognised indi-

possibly even, higher mortality

; 18,19

port. .(eg' C?ts with protracted cations for parenteral nutrition include intractable rates. .

vomiting will not tolerate oral vomiting, severe malabsorptive disorders and severe ileus. Currently, the RER is used as

or oesophageal feeding, cats [Cats that may require parenteral nutrition include those with |  an initial estimate of a critically

with oral or pharyngeal disease ~ [SSVere '”zammamry el d'sease'l difite '"teSt:"a'h'Ym' ill patient’s energy require-

. . t tisi i titis. ini-
may benefit from gastric tube |PIST SNY AGHIE NECTONSING (surgical) pancreatitis. INENA  ets. It should be empha-
. tial management stages of these disorders, therapies directed .

feedmg). at the underlying aetiology may take time to have an effect, and 51S.ed ) that these general

As dlscussed, the enteral route therefore parenteral nutrition may enable nutrient delivery until gu1dehnes should be used as

should be considered as the first gastrointestinal function normalises. For further information starting points, and animals
choice, whenever possible, prima- | #20ut the compounding and administration of Parenteral’  receiving nutritional support

rily because it is safer and helps nutrition in cats the reader is referred elsewhere,!!2%:21
to maintain intestinal structure and
function; enteral nutrition is also less
expensive than parenteral nutrition. If
enteral feeding is not tolerated or the gas-
trointestinal tract or parts of the gastrointesti-
nal tract must be bypassed, parenteral
nutrition should be instituted. In cases where
only a portion of the cat’s nutritional needs
can be met enterally (eg, minimal tolerance to
small volumes of enteral feeding), supple-
mental parenteral nutrition has been demon-
strated to be beneficial.”

The various alterations in metabolic path-
ways that occur following injury and food
deprivation suggest that nutritional support
should be introduced gradually and reach
target levels in 48-72 h.*5

How much to feed?

There are various ways to estimate energy
requirements in animals. In the clinical setting
the easiest and most practical approach is to
base estimates on current body weight. As a
starting point one can calculate the animal’s
resting energy requirement (RER), which is
the number of calories required for maintain-
ing homeostasis while the animal rests quiet-
ly. One of the most common ways to calculate
the RER is to use the formula:

RER = 70 x (body weight in kg)®"®

Traditionally, the RER was then multiplied
by an illness factor of 1.0-2.0 to account for
increases in metabolism associated with dif-
ferent conditions and injuries.

Recently, there has been less emphasis on
these subjective illness factors and current rec-
ommendations are to use more conservative
estimates (ie, simply calculate the RER) to
avoid overfeeding.!'® Overfeeding can result
in metabolic and gastrointestinal complica-
tions, hepatic dysfunction, increased carbon
dioxide production and weakened respiratory
muscles. Of the metabolic complications, the
development of hyperglycaemia is most
common, and possibly the most detrimental.
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should be closely monitored for

their tolerance to nutritional inter-

ventions. A continuing decline in

body weight or body condition should

prompt the clinician to reassess and

perhaps modify the nutritional plan (eg,

increasing the number of calories provided
by 25%).

While definitive studies determining the
actual nutritional requirements of critically ill
cats have not been performed, general recom-
mendations can be made. It is currently
accepted that cats should be supported with
at least 6 g of protein/100 kcal (25-35% of
total energy requirements). This is typically
met with the use of commercial diets formu-
lated for recovery or convalescence, which
tend to have a relatively high fat and protein
content. Patients with protein intolerance (eg,
hepatic encephalopathy, severe azotaemia)
should receive reduced amounts of protein
(ie, 4 g protein/100 kcal).’® Other nutritional
requirements will depend on the patient’s
underlying disease, clinical signs and labora-
tory parameters.

Instituting enteral feeding

If the enteral route is chosen for nutritional
support, the next step is to select the type of
feeding tube to be used (see box on page 929).
Feeding tubes commonly used in cats include
naso-oesophageal, oesophagostomy, gastros-
tomy and jejunostomy tubes. For non-
surgically placed feeding tubes, such as naso-
oesophageal or oesophagostomy tubes,
confirmation of correct placement via radiog-
raphy or fluoroscopy is recommended.

Based on the choice of feeding tube and the
disease process being treated, an appropriate
diet should be selected. For most critically ill
cats, an energy-dense, high protein and high
fat commercial feline diet is preferred.
However, the choice of diet may also depend
on the animal’s clinical parameters and labo-
ratory results. Diets specially designed for
other species (eg, dogs, humans) are not suit-
able for cats because they often do not meet
their unique nutritional needs.



Naso-oesophageal tube

Feeding tubes have revolutionised the
approach to providing nutritional sup-
port in critically ill cats. One of their
major advantages is that they make it
possible for patients to be discharged for home care with good
owner compliance. The majority of complications with feeding
tubes are considered minor and include tube occlusion and
localised irritation at the tube exit site. Occasionally, more

Feeding tube Duration Advantages

Naso-oesophageal Short term (<5 days) Inexpensive
Easy to place

No anaesthesia required

Inexpensive
Easy to place

Oesophagostomy  Long term

REVIEW / The inappetent cat

Oesophagostomy
tube. (inset) As with
all feeding tubes, the
exit site should be
monitored carefully
for irritation or, more
significantly, infection

Gastrostomy tube

serious complications can occur such as
infection at the exit site; potentially,
complete tube dislodgement could
result in peritonitis in the case of a
gastrostomy or jejunostomy tube.

Complications can be avoided by using the appropriate
tube, ensuring proper food selection and preparation, and care-
ful monitoring and owner education.

Disadvantages

Requires liquid diet
Some animals will not eat voluntarily with tube
in place

Requires anaesthesia (short term)
Cellulitis is a major complication seen

Allows calorically dense diets to be fed

Gastrostomy Long term

Jejunostomy Long term

Allows calorically dense diets to be fed

Bypasses stomach and duodenum

Requires anaesthesia and/or surgery,

or endoscopy to place PEG (percutaneous
endoscopic gastrostomy) tube

Tube displacement may result in peritonitis

Requires anaesthesia and laparotomy

Can be used in patients with pancreatitis ~ For in-hospital use only

Requires constant rate infusion
Requires liquid diet
Tube displacement may result in peritonitis

The amount of food is then calculated and a
specific feeding plan devised (see box on page
930). Generally, feedings are administered
every 4-6 h, although by the time of discharge
this should be reduced to three to four times a
day to facilitate owner compliance. Feeding
tubes should be flushed with 5-10 ml of water
after each feeding to minimise clogging of the
tube.

Commercially available veterinary liquid
diets should be used for naso-oesophageal
and jejunostomy tube feeding due to the small
bore sizes of these catheters (typically <5
French gauge [FG]). Typical ‘semi-solid’
recovery diets are usually unsuitable for small
bore tubes because of their tendency to clog
these tubes. Jejunostomy tubes are primarily
for in-hospital use because they require

Mastering the placement of oesophagostomy feeding tubes is essential

for the management of critically ill cats.

JFMS CLINICAL PRACTICE
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administration of a liquid diet by continuous
rate infusion and this technique also requires
more vigilant monitoring. Oesophagostomy
and gastrostomy tubes are generally larger
(>14 FG) and allow more calorically dense,
blenderised diets to be administered. This

Calculate the cat’s RER (resting energy requirement)

RER = 70 x (body weight)®7® or
= 30 x (body weight) + 70

RER = kcal to feed per day decreases the volume of food necessary for
each feeding. These tubes can be used for
’ long-term enteral feeding.

Placement of oesophagostomy tubes
Select diet to use (see below) based on type of tube used requires minimal equipment, and isa straight-
Naso-oesophageal tube:  Use liquid diet designed for cats (typically 1 kcal/ml) forward technique that enables effective
Oesophagostomy tube:  Can use blenderised diet if tube 214 FG nutritional support. In the author’s Opinion,
Gastrostomy tube: Blenderised diet mastering the placement of oesophagostomy
Jejunostomy tube: Use liquid diet designed for cats feeding tubes is essential for the management
of critically ill cats and this technique can
Product selected: be adopted in almost all practices. Stepwise
Contains — keal/mi instructions are given on page 931.
Complications associated with oesophagos-
‘ tomy are minimal and client compliance and

satisfaction is generally very good.
Determine amount to be administered per day The maximum volume of food that can be
B flisdipor day ml of diet per day administered safely per feeding to a cat is like-
Eiber mlin diet ly to depend on a combination of individual
; patient factors and the underlying disease
process. A volume of 5-10 ml/kg per feeding

is generally well tolerated but this may vary

Feeding schedule
9 with the individual animal. In cats that are

Y2 of total requirement on day 1 = ml per day
Total requirement on day 2 = ml per day genﬁraﬂy }éealthy but CaﬁnOt IC(?nsqurle food
Divide total daily amounts into 4-6 feedings = feedings per day orally (eg, due to a symphyseal jaw fracture),

larger volumes of food per feeding (15-20

ml/kg) may be tolerated but this volume
; must be given slowly over 15-20 mins to
allow gastric accommodation, or vomiting
may occur. As enteral diets are mostly com-
posed of water (most canned foods comprise
>75% water) the amounts of fluids adminis-

Calculate volume per feeding
Total ml per day
Number of feedings per day

=__ miperfeeding (day 1) tered parenterally should be adjusted accord-
=_______ mlper feeding (day 2) ingly to avoid volume overload.
Prevention of premature removal of tubes
Diet options can be achieved by using an Elizabethan col-
Oesophagostomy and gastrostomy tubes lar and by wrapping the tube securely.
£= Eukanuba Maximum-Calorie Canned Formula
Supplies 2.1 kcal/ml straight from the can but needs to be diluted further for Monitori ng and reassessment
feeding tubes
1 can + 50 ml water = 1.6 kcal/ml Body weight should be monitored daily in
1 can + 25 ml water = 1.8 kcal/ml any hospitalised cat, but especially one receiv-
<= Hill's a/d canned ing nutritional support. It is important that
Supplies 1.3 kcal/ml straight from the can but needs to be diluted further for the clinician takes into account fluid shifts in
feeding tubes evaluating changes in body weight. The use of
1 can + 50 ml water = 1.0 kcal/ml the RER as the patient’s caloric requirement is
1 can + 25 ml water = 1.1 kcal/ml merely a starting point. The number of calo-
== Royal Canin Recovery RS canine/feline ries provided may need to be increased to
Supplies 1 kcal/ml straight from the can but needs to be diluted further for keep up with the patient’s changing needs,
feeding tubes typically by 25% if nutritional support is well
1 can + 25 ml water = 0.9 kcal/ml tolerated. In patients unable to tolerate the

prescribed amounts, the clinician should con-
sider a reduction in enteral nutrition.

MR G 2l Metabolic complications of enteral nutri-
== CliniCare Canine/Feline Liquid Diet (1 kcal/ml) (Abbott Animal Health) tional support include electrolyte distur-

== CliniCare RF Feline Liquid Diet (1 kcal/ml) (Abbott Animal Health)

Naso-oesophageal and jejunostomy tubes

bances, hyperglycaemia, volume overload
and gastrointestinal signs (eg, vomiting, diar-

JFMS CLINICAL PRACTICE
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10 steps to placing an oesophagostomy tube I

Step 1 Proper placement
of an oesophagostomy
feeding tube (O tube)
requires the distal tip to
be placed in the distal
oesophagus at a level

no further than the ninth
intercostal space. This may
require premeasurement
of the tube. Rather than
cutting the distal tip and
creating a sharp edge,
the exit hole should be
elongated using a small
blade

e 7L Ao =
Step 2 The patient should be anaesthetised and preferably Step 3 A curved Rochester-Carmalt clamp is placed into the
intubated. While in right lateral recumbency, the left side of the mouth and down the oesophagus to the mid-cervical region.
neck should be clipped and a routine surgical scrub performed The jugular vein should be identified and avoided

Step 4 The tip of the Carmalt clamp is then pushed Step 5 The tip of the

dorsally, elevating the oesophagus towards the skin. instrument is then forced

Having confirmed the location of the tip of the instrument through the incision, which

by palpating over the skin, an incision is made through the can be slightly enlarged with

skin onto the tip of the Carmalt in the oesophagus. The the blade to allow the tips of ] 2

mucosa of the oesophagus is relatively more difficult to the Carmalt to be opened : o

incise than the skin and the O tube to be Step 6 The Carmalt is then clamped closed and pulled from
grasped the oral cavity

MULTIMEDIA
A video recording showing an
oesophageal tube being placed in a cat
is included in the online version

of this article at
doi:10.1016/j.jfms.2009.09.01

Step 7 The tips of the Carmalt are disengaged and the tip of the O tube is curled back into the mouth and fed into the
oropharynx. As the curled tube is pushed into the oesophagus, the proximal end is gently pulled simultaneously. This results
in a subtle ‘flip’ as the tube is redirected within the oesophagus. The tube should easily slide back and forth a few millimetres,
confirming that the tube has straightened

Step 8 The oropharynx
is visually inspected to
confirm that the tube is no
longer present within it

Step 9 The incision site should be briefly re-scrubbed before
a purse-string suture is placed followed by a Chinese finger
trap suture, further securing the tube in place. A light wrap is Step 10 Correct O tube placement is confirmed using either
then applied to the neck radiography or fluoroscopy

JFMS CLINICAL PRACTICE
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rhoea, cramping, bloating). Occasionally,
feeding a chronically debilitated and
severely malnourished cat results in

a condition known as ‘refeeding
syndrome’ (see right). In most
cases, severe hypophosphataemia
results in muscle weakness and
haemolysis. However, severe
neurological impairment,
hypoventilation, cardiac failure
and even death are potential
sequelae.”>? Strategies to reduce
the risk of refeeding syndrome
include very gradual and conserva-
tive provision of nutrition and very

low amounts of carbohydrates.?
Correction of fluid and electrolyte imbal-
ances should take priority over nutritional

The major shifts

Tabitha, a 7-year-old spayed
female domestic longhair cat,
presents with a 4-week
history of progressive
weakness, inappetence and
weight loss.

Pertinent history Tabitha has no
history of other medical problems
and is mostly housed indoors in

a multi-cat household. She has
always had a good appetite and is
being fed a light commercial dry diet to prevent further weight
gain, as she was deemed on her previous visits to be
overweight. Her owners have recently relocated and Tabitha
has spent more time hiding than her fellow cats.

Physical examination Tabitha is depressed but
responsive, and estimated to be 7% dehydrated based on
skin tenting and mucous membrane evaluation. Icteric sclera,
skin and mucous membranes are evident. Excessive drooling
is noted. She weighs 4.7 kg and has a body condition score
(BCS) of 4/9 (compared with previous weight of 6.1 kg and

BCS 6/9), and there is obvious muscle wasting over the spine.

Thoracic auscultation reveals a heart rate of 260 bpm,
respiratory rate of 36 breaths per minute, a grade 2/6 systolic
murmur and normal rhythm. Peripheral pulses are deemed
weak and thready. Abdominal palpation reveals cranial
organomegaly but no pain is detected.

Further assessment Pertinent laboratory findings include
a PCV of 21%, total protein 67 g/I, ALT 290 U/I, AST 119 U/I,

What leads to
refeeding syndrome?
in electrolytes
observed in refeeding syndrome relate to
the resurgence of insulin following administra-
tion of carbohydrates. In severe malnourished
states, insulin levels are extremely low and ATP syn-
thesis is minimal. Following administration of carbo-
hydrates, insulin instigates electrolyte shifts and
cellular processes, such as synthesis of ATP, until
phosphorus is depleted, resulting in the clinical man-
ifestations of refeeding syndrome.?®

support in such extreme malnourished cases.
Typical monitoring parameters for patients
receiving nutritional support include body
weight, serum electrolytes, tube patency,
appearance of the tube exit site, gastro-
intestinal signs (eg, vomiting, regurgita-
tion, diarrhoea), and signs of volume
overload or aspiration pneumonia.
Frequent monitoring should alert the
clinician to developing problems.
With continual reassessment, the cli-
nician can determine when to transi-
tion the patient from assisted feeding to
voluntary consumption of food. The
discontinuation of nutritional support
should only begin when the patient can
consume approximately its RER without
much coaxing.

I/ Case notes 4

ALP 395 U/L, total bilirubin 106 pmol/l and potassium

2.5 mmol/l. Venous blood gas analysis is consistent with
metabolic acidosis and hyperlactataemia. Coagulation times
and GGT are within normal limits. An enlarged hyperechoic
liver is seen on abdominal ultrasonography and a fine-needle
aspirate reveals severe vacuolar changes within hepatocytes.
A diagnosis of hepatic lipidosis is made.

< WHAT IS YOUR ASSESSMENT?

1 Why would simply treating Tabitha with appetite
stimulants be inappropriate?

(@) Appetite stimulants do not address the primary

problem.

(b) Appetite stimulants do not reliably result in adequate food
intake necessary to reverse disease.

(c) Appetite stimulants can result in undesirable side effects
in critically ill cats.

(d) All of the above.

2 Placement of an oesophagostomy tube is planned
for nutritional support. Before performing such a
procedure, what measures should be taken in Tabitha’s
case?

(@) Administer parenteral nutrition until she is restored to her
normal body weight.

(b) Provide supportive therapy until liver enzymes and bilirubin
return to normal.

(c) Address cardiovascular stabilisation, rehydration and
correction of major acid—-base abnormalities and electrolyte
disturbances prior to general anaesthesia.

(d) Force-feed a high calorie diet and reassess the need to
place a feeding tube.
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POINTS

While critically ill cats are often not regarded as being in urgent
need of nutritional support given their more pressing other
problems, the severity of their injuries, their altered metabolic
condition and the necessity for frequent fasting (eg, for
diagnostic or surgical procedures) place these patients at high
risk of becoming malnourished during hospitalisation.

The unique metabolic peculiarities of cats make them
particularly prone to energy and protein catabolism, and
nutritional support in this species may be more pertinent during
critical illness.

Proper identification of patients in need of
nutritional support, and careful planning and
execution of a nutritional plan, can be key factors
in the successful recovery of these cats.
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