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PLAYING MUM

Successful management
of orphaned kittens

Susan Little

Orphaned kittens are those that lack sufficient maternal care for survival
during the early pediatric period of life.Veterinarians may be asked to
evaluate and treat kittens that have been orphaned through death or

Figure 1 Queens provide warmth, nutrition, elimination,
sanitation and social stimulation for their kittens. These are
all needs that must be replaced for orphaned kittens

illness of the queen, kittens
rejected by the queen, or kit-
tens found abandoned. Such
kittens require specific care and
nutritional support until wean-
ing (Figure 1).

Housing

The ideal housing for orphaned
kittens is an incubator with con-
trolled temperature and humid-
ity, but any warm and safe
enclosure will suffice, such as
a pet carrier or cardboard box.
Orphaned kittens should be
kept in a quiet area, away from
unsupervised exposure to other

pets and children. Hygiene is important for prevention of infectious
diseases. Cardboard boxes should be replaced when soiled; enclosures
made of other materials should be kept clean. Bedding should be
absorbent, soft, warm, and either readily cleaned or disposable (Figure 2).

Life stages in
pediatric kittens

Neonates

= 0-2 weeks
Infants

== 2-6 weeks
Juveniles

2 6-12 weeks

From Macintire (1999)"

Figure 2 Bedding should be soft and warm, and either readily

washable or disposable. Courtesy of Chantal Bourdon
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Practical relevance: Orphaned kittens

are common and veterinary team

members should be prepared to

assist owners in providing appropriate

care. If a foster queen is not available,

the physiologic needs normally provided

by the queen, such as warmth, nutrition,
elimination, sanitation and social stimulation,
must be replaced. Specialized knowledge

of physiology and nutritional requirements is
necessary for successful management in this
age group.

Clinical challenges: The condition of neonatal
kittens can deteriorate rapidly and orphans may
have an even higher risk of illness than kittens
cared for by a healthy queen. Thus an increased
level of veterinary care and monitoring is
required. Rapid recognition and correction of
problems can only be accomplished through
detailed observation and knowledge of
developmental milestones. Survival may be
dependent on treatment that compensates for
the failure of passive transfer of immunity.
Audience: This review is addressed at
veterinarians and all veterinary team members,
as well as care-givers such as rescuers and
shelter workers.

Evidence base: The guidance contained in this
article is based on a combination of published
literature, the author’s personal experience and
the experience of colleagues.

High-risk time points for
kitten morbidity and mortality
are at birth, in the first
2 weeks of life and around
the time of weaning.
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REVIEW / Management of orphaned kittens

Care-givers and others should wash hands
before handling the kittens. At least twice
weekly, orphaned kittens should be cleaned
gently with a soft moistened wash cloth.
Neonatal kittens are somewhat poikilother-
mic. They are unable to regulate their body

temperature well until over 4 weeks of age,
which is why young kittens huddle together Negaatal
(Figure 3) and also huddle with the queen kittens are
when she is present. Orphaned kittens do not

unable to

have the protection of a queen, and may be
without littermates too, and so are more
sensitive to environmental conditions. Hypo-
thermia is a common cause of illness and
death because it is associated with depressed
respiration, impaired immune function,
bradycardia and ileus. The temperature in the
immediate environment of kittens in the first
week of life should be 32-34°C (89.5-93°F).
The temperature can be gradually lowered to
24°C (75°F) over the next few weeks (Table 1).

If a heat source is used in a box
or carrier, it should be placed so
that a temperature gradient is
created, allowing the kittens to
move away from the warmest
areas when needed. Circulating
hot water blankets are an excellent
heat source, as are hot water
bottles wrapped in clean towels.
Heating pads are not recommend-
ed as they heat unevenly and may
cause burns. Heat lamps provide
radiant heat and are safe to use
as long as the kittens can move to
a cooler part of the enclosure as
needed and the temperature at the
level of the kittens is monitored.
Humidity should be maintained

body
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The opportunity to experience and learn from social and environmental
stimuli during the sensitive period is important for prevention of fears,

anxieties and behavior problems. The primary socialization period for
kittens is from 3-9 weeks of age. Social stimulation should be provided by

regular but brief periods of gentle handling by different people (eg, women,
men and supervised children), especially before 7 weeks of age.® Handling
should include performing basic procedures such as trimming nails, exam-
ining ears and brushing teeth, when age-appropriate. Safe toys that are
age-appropriate should be provided for environmental enrichment.
Exposure to unrelated kittens and adult cats can begin a minimum of 10
days after a kitten has received at least the first immunization to protect

against infectious diseases (Figure 4). Although anecdotal accounts of

increased rates of behavior problems in hand-raised kittens compared with
queen-reared kittens persist, there are no published data to support this.
Singleton hand-raised orphans are potentially at greater risk of poor social-

regulate their

temperature
well until over
4 weeks of age.

. Figure 3 Normal kittens huddle together for warmth in the
at 55-60% to prevent dehydration first 4-6 weeks of life. Courtesy of Janet Woif

Optimal temperature in the
incubator or immediate

environment for orphaned kittens

°c °F
Week 1 32-34 89.5-93
Week 2 27-29 81-84
Week 3 24-27 75-81
Weeks 4-12 24 75

From Gross et al (2010)?

and maintain the health of mucous membranes.

Kittens up to 3 weeks of age spend the
majority of their time sleeping and are gener-
ally quiet when healthy, warm and well fed.
A litter of kittens sleeps together until about
4-6 weeks of age, after which they may be
observed sleeping separately. Waking time
would primarily be spent nursing if with the
queen. When stressed by hunger,
the absence of the queen, or other
reasons, normal kittens will cry
and crawl around the nest box,
moving the head from side to side
in a searching motion. Kittens
that cry excessively, are restless,
or have poor muscle tone should
be examined by a veterinarian
promptly.

When orphaned kittens are
housed together, they may try to
nurse on each other. Skin trauma
or genital trauma, especially of
the penis and prepuce, may occur.
To prevent injury, it may be nec-
essary to separate the kittens but
this must be balanced against the
need for socialization.

ization, and care should be taken to socialize them to a variety of people as
well as to other cats and pets.
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Figure 4 Socialization to people and pets is an important part
of normal development. Courtesy of Chantal Bourdon



Table 2 Normal physiologic values for neonatal kittens I

Parameter Normal values

Birth weight

Domestic shorthair/longhair: 90-110 g

Pedigree breeds: 73 g (Korat) to 116 g or more (Maine Coon)

Rectal temperature Newborn: 36-37°C (97-98°F)
One month: 38°C (100°F)

First 2 weeks: 220-260 beats/min
Newborn: 10-18 breaths/min
One week: 15-35 breaths/min

Heart rate

Respiratory rate

Urine Specific gravity: <1.020

Urine output: 2.5 ml/100 g body weight/day

Water requirement  13-22 ml/100 g body weight/day
Caloric requirement

Stomach capacity  4-5 ml/100 g body weight

15-25 kcal ME/100 g body weight/day

From Little (2012).* ME = metabolizable energy

Health management

Care-givers should be educated on the need to
maintain good health records (eg, weight gain
[see weighing recommendations later], daily
food intake, fecal characteristics, behavior,
etc). Identification of individuals in a litter is
important for monitoring weight and health;
if kittens are similar in appearance, different
colors of nail polish can be applied to the
claws for differentiation. Successful manage-
ment is dependent on rapid recognition and
correction of problems, which can only be
accomplished through detailed observation.
The condition of neonatal kittens can deterio-
rate rapidly, so care-givers should be advised
to consult a veterinarian promptly when vari-
ations from normal or signs of illness are
noted.

There are many clinically relevant physio-
logic differences between young kittens and
adult cats. Veterinarians should become famil-
iar with normal physiologic values (Table 2),
developmental milestones (Table 3), and nor-
mal physical examination findings for young
kittens. If the kitten’s birth date is unknown,
an estimated age should be established by
using body weight and developmental mile-
stones. The normal birth weight for kittens
averages 100 g, but there is considerable vari-
ation among pedigree breeds (eg, 73 g [Korat]
to 116 g or more [Maine Coon]).>® Normal
values for hematology and serum chemistries
vary during the first 8 weeks of life; thus age-
specific normal reference intervals should be
consulted.”

High-risk time points for kitten morbidity
and mortality are at birth, in the first 2 weeks
of life and around the time of weaning.
Orphaned kittens may be at even higher risk
of illness than kittens cared for by a healthy

Identification
of individuals
in a litter is
important for
monitoring
weight
and health.
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queen and therefore require an increased level
of veterinary care and monitoring. Veterinary
visits every 1-2 weeks may be advisable until
weaning.

While rapid identification of illness and
prompt intervention are vital to the treatment
of sick kittens, the exact cause of illness is not
always evident at the time of examination.
Therefore, supportive care is very important
in this age group. Common problems include
hypoglycemia, hypothermia and dehydra-
tion. Treatment of these problems is described
elsewhere.*” Common pathogens in pediatric
kittens include those causing respiratory
tract disease (eg, feline herpesvirus-1, feline
calicivirus, Bordetella bronchiseptica, Myco-
plasma species, Chlamydophila felis), diarrhea
(eg, panleukopenia virus, coliform bacteria,
Tritrichomonas foetus, Giardia species, Isospora
species, Ancylostoma species, Toxocara species),
neonatal sepsis (eg, Streptococcus species,
Staphylococcus — species, Escherichia  coli,
Salmonella species) and systemic infections
(eg, feline leukemia virus [FeLV], feline
immunodeficiency virus [FIV], feline infec-
tious peritonitis).

Most anthelmintics for kittens are labeled
for use from 8 weeks of age, although a few
are labeled from 6 weeks depending on the
country. Pyrantel pamoate (5-10 mg/kg, PO)
is safe and effective for Ancylostoma species
and Toxocara species infections, starting as
early as 2 weeks of age. Treatment is repeated
every 2-3 weeks until 12 weeks of age or until
the kitten is old enough to receive another
product. Fenbendazole (Panacur; MSD
Animal Health) is a broad-spectrum
dewormer that is labeled for use in some
countries in unweaned kittens (50 mg/kg, PO,
q24h for 3 days).

Table 3 Developmental milestones in kittens I

Milestone Age
Umbilical cord falls off 3 days
Voluntary elimination of urine and feces 3 weeks

Eyes Eyelids open 7-10 days (average)
Menace/pupillary light reflexes present 28 days or later
Normal vision 30 days
Adult iris color 4-6 weeks

Ears Ear canals open 9 days (average)

Functional hearing

Locomotion Crawling
Walking

Teeth

Deciduous premolars erupt

Deciduous incisors/canines erupt

4-6 weeks
7-14 days
14-21 days
3-4 weeks

5-6 weeks

From Little (2012)*
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External parasites
such as fleas and lice
can cause anemia and
general debilitation
(Figure 5). Many flea
control products are
available and some
are also effective
against ear mites and
lice. Most products
are labeled for use
from 8 weeks of age?

Exceptions in some

countries include

lufenuron (Program;

Novartis Animal Health, from 6 weeks) and
nitenpyram (Capstar; Novartis Animal Health,
from 4 weeks/minimum 0.9 kg body weight).
Fipronil spray (Frontline; Merial, and others) is
labeled for use on kittens from 2 days of age in
some countries. For very young Kkittens,
fipronil spray can be applied to a cloth or cot-
ton balls and wiped on the kitten, avoiding the
eyes and mucous membranes. Daily flea-
combing is a safe option where fipronil spray
is not available or not licensed for young kit-
tens. Most flea shampoos are not labeled for
use in kittens less than 12 weeks of age. For
effective treatment of flea infestations, the
environment should also be treated appropri-
ately, as well as all other animals present.

Ear mites are treated by first gently remov-
ing debris from the ear canal with mineral oil
to allow topical medications to penetrate. An
otic miticide and whole-body flea control
product should be used together when possi-
ble. Topical 0.01% ivermectin is labeled in
some countries for treatment of ear mites in
kittens from 4 weeks of age (eg, Acarexx;
Boehringer Ingelheim). All affected and in-
contact animals should be treated.

Healthy orphaned kittens should be vacci-
nated similarly to queen-raised kittens. The
first dose of injectable or intranasal vaccine
against panleukopenia virus, feline her-
pesvirus-1 and calicivirus can be given as early
as 4-6 weeks of age.” Attenuated injectable or
intranasal vaccines containing panleukopenia
virus should not be administered to kittens
less than 4 weeks of age due to the risk of cere-
bellar hypoplasia or clinical disease. In rare
circumstances (eg, where the risk of disease is
high), a bivalent vaccine against feline her-
pesvirus-1 and calicivirus may be adminis-
tered by injection or intranasally to kittens less
than 4 weeks of age.’

Figure 5 Fleas on the
ventral abdomen of
an orphaned kitten.
Flea-bite anemia may
be life-threatening

Healthy
orphaned
kittens should
be vaccinated
similarly to
queen-raised
kittens.

Passive transfer of immunity

Mechanisms

Kittens receive almost all their passive
immunity against infectious diseases during
the first 12-18 h of life with the ingestion
of colostrum. Macromolecules such as
immunoglobulins are readily absorbed into
the blood from the upper small intestine
before closure of the intestinal epithelium.
There is little or no transplacental transfer of
immunoglobulins in the cat because endo-
theliochorial placentation presents a barrier
to antibody transfer.!” Small amounts of
immunoglobulin appear in the serum of fetal
and newborn kittens from intestinal absorp-
tion of amniotic fluid, which contains small
quantities of IgG transferred from maternal
blood.!

The amount of passively acquired immuni-
ty a kitten receives is determined by the
amount of colostrum ingested, the timing of
ingestion and the concentration of immuno -
globulin in the colostrum. The kitten’s serum
immunoglobulin nadir is reached at
4-6 weeks of age due to catabolism of mater-
nal immunoglobulin and correlates with a
period of vulnerability to infection.!?4
Immunoglobulin levels then steadily increase
as the Kkitten’s own adaptive immunity
develops.

Failure of passive transfer

Failure of passive transfer of immunity (FPT)
is an important problem in calves, lambs and
foals, and is associated with an increased risk
of illness and death due to bacterial and viral
infections of the gastrointestinal and respira-
tory tracts. FPT is diagnosed in large animal
species when post-nursing serum IgG con-
centrations are less than 400 mg/dl.'?
Commercial colostrum supplements and
replacements are available for the neonates of
large animal species.

Although no studies on a correlation
between FPT and susceptibility to infection in
kittens have been published, neonatal sepsis
is one of the most common causes of kitten
mortality in the first few weeks of life. Kittens
with uncorrected FPT start to produce
immunoglobulins at about 2 weeks of age
and have immunoglobulin levels similar to
colostrum-treated kittens by 6 weeks.
Colostrum-deprived kittens are therefore
most vulnerable to infection from birth to
about 6 weeks of age.

Colostrum-deprived kittens are most vulnerable to infection
from birth to about 6 weeks of age.

JFMS CLINICAL PRACTICE
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Newborn colostrum-deprived kittens fostered on to surrogate queens

in the milk phase of lactation do not acquire sufficient levels of immunoglobulins.

If a full history is not available for an
orphaned kitten or litter, it may be difficult
to know if FPT has occurred. Patient-side
immunoglobulin G (IgG) assays are available
for detection of FPT in calves and foals, but at
the time of writing no patient-side assays are
available for kittens. Definitive diagnosis is by
measurement of serum IgG concentration at a
reference laboratory that offers the assay. One
study evaluating surrogate markers for FPT in
kittens found that adequacy of passive transfer
correlated only with serum alkaline phos-
phatase activity, and then only for the first
2 days of life.!

A common recommendation for orphaned
kittens at risk of FPT is to foster on to a lactat-
ing queen. However, newborn colostrum-
deprived kittens fostered on to surrogate
queens in the milk phase of lactation do not
acquire sufficient levels of immunoglobu-
lins.!2 Colostrum-deprived kittens fed milk
replacer also fail to acquire sufficient levels of
immunoglobulins.’? Milk replacers for kittens
may be advertised as containing colostrum,
but there is no evidence that the ingredient
provides any immunity.

Methods of correction
Correction of FPT can be accomplished by
intraperitoneal or subcutaneous injection of
adult cat serum containing adequate amounts
of pathogen-specific antibodies (from natural
exposure or vaccination) harvested from a cat
of compatible blood type that is free from
infectious diseases. Donor cats should be at
low risk for infectious diseases and test
negative for FeLV and FIV; even then, disease
transmission is still possible since some infect-
ed cats will test negative on routine screening.

The blood and serum collection, processing,
administration and storage processes must be
performed under sterile conditions to avoid
bacterial contamination. To harvest blood,
sedation of the donor cat may be required.
The area over the jugular vein is shaved and
prepared for aseptic venepuncture. Blood is
collected into sterile clot tubes without addi-
tives and allowed to clot at room temperature
for 20 mins before centrifugation to separate
serum. A sterile needle and syringe are used
to remove the serum from the tubes while
avoiding harvesting red blood cells. Serum
can be administered immediately or refriger-
ated for a few days.

In one study, administering 15 ml
serum/100 g body weight (divided into three
doses over 24 h) either intraperitoneally or

subcutaneously achieved serum IgG concen-
trations of over 900 mg/dl (range 910-2200
mg/dl) in colostrum-deprived kittens.!®
Although the minimum serum IgG concentra-
tion for protection of neonatal kittens against
disease is unknown, recommendations in
large animal species suggest IgG concentra-
tions greater than 400-800 mg/dl are suffi-
cient. Serum IgG concentrations in colostrum-
deprived kittens given adult serum parenter-
ally declined to a nadir between 3 and 5 weeks
of age, similar to colostrum-fed kittens.!

This protocol requires collection of large
volumes of blood under sterile conditions and
may be impractical, especially for treating
more than one kitten. However, serum can be
harvested when the opportunity arises and
stored frozen at —20°C (—4°F) in single dose
aliquots (5 ml) for up to 1 year, as long as it
is not repeatedly thawed. Serum aliquots are
warmed to 37°C (98.6°F) immediately before
administration. Approximately 30 ml of whole
blood must be harvested to provide 15 ml of
serum to treat one kitten. One unit of whole
blood (60 ml) can supply serum for two kittens.

Whether smaller amounts of adult cat serum
administered parenterally may be effective in
correcting FPT is not known. Also it is not
known if oral administration of adult cat
serum would provide adequate immunity to
colostrum-deprived kittens. Even if effective,
the oral route of administration could only be
used in the first 18 h of life, before gut closure.
The amount of serum that could be fed orally
would be limited by the stomach capacity of
the neonate and may interfere with adequate
intake of milk replacer.

A commercially available equine IgG prod-
uct licensed for treatment of FPT in foals was
evaluated in kittens with FPT in an effort to
find a more practical solution.!®* While treated
kittens achieved adequate serum concentra-
tions of the equine IgG when it was adminis-
tered subcutaneously (but not orally), the
equine antibodies failed to promote bacterial
phagocytosis by feline neutrophils in vitro.
Therefore, equine IgG cannot be recommend-
ed for treatment of FPT in kittens.

Correction of failure of passive transfer can be
accomplished by intraperitoneal or subcutaneous
injection of adult cat serum containing adequate
amounts of pathogen-specific antibodies.

JFMS CLINICAL PRACTICE
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Nutritional support

The unique features of queen’s milk mean that

Foster queen + supplemental feeding

A lactating foster queen is the best option for
feeding orphaned kittens as this provides not
only ideal nutrition, but also maternal care.
Fostered kittens would be expected to have
lower morbidity and mortality rates than
hand-raised kittens and are likely to have
normal social development. Most lactating
queens readily accept additional kittens.
Ideally, orphaned kittens should be fostered
on to a queen whose own kittens are less than
2 weeks older to avoid competition due to size
discrepancy.

Partial hand-raising is a strategy employed
when a foster queen is available but has older
kittens of her own, or when there are too
many kittens for the foster queen to raise
alone. Partial hand-raising can also be used
when a queen is unable to nutritionally sup-
port her own litter due to illness, poor milk
production, or when the litter is larger than
average for the breed. In those situations, it
may be possible to leave the kittens with the
queen for maternal care and socialization and

provide supplemental feeding by hand.

/J

The daily energy requirement for kittens averages about 24 kcal metaboliz-
able energy (ME)/100 g body weight in the first 4 weeks of life (range 15 kcal
ME/100 g body weight at 1-3 days old to 20-25 kcal ME/100 g body weight
after 6 days of age).? The maintenance water requirement is relatively high at
about 18 ml/100 g body weight per day (range 13-22 ml/100 g body weight
per day).>'%2° The energy content of queen’s milk ranges from 0.85-1.6 kcal
ME/mlI, while milk replacers range from about 0.79-1.1 kcal ME/ml. The label
on commercial kitten milk replacers may or may not provide full nutrient
details, such as the caloric content, but may give volume instructions based
on body weight instead.

In general, kittens in the first week of life require a volume of milk replac-
er equal to 10-15% of their body weight daily. This increases to 20-25% of
body weight per day from 1 week of age to 4 weeks of age.

Using different methods to calculate the daily milk replacer requirement
can give highly variable results (see table). In general, it is better to err
towards a smaller starting volume and adjust the daily requirement based on
monitoring of growth.

Milk replacer
should be fed

Milk replacer requirements for a 3-day-old kitten
weighing 120 g using a brand of commercial milk

replacer with a caloric density of 0.83 kcal/ml

Method Volume  Energy to achieve
Volume as % of body weight 18 ml 15 keal normal
(120 g body weight x 15%)

kcal ME/100 g body weight 22ml 18 keal weight gain
(15 kcal/100 g body weight) of 10-15
Product feeding guide 31 ml 26 kcal

(30 mI/115 g body weight) g/day.

JFMS CLINICAL PRACTICE

milk of other species is not suitable for nursing
kittens without considerable adjustment.

Queen’s milk provides complete nutrition
for kittens, as well as non-nutritive factors
that enhance digestion, development and
immunity (both systemic and local). The
nutrient composition of queen’s milk changes
during lactation so that provision of nutrients
to nursing kittens adapts to support normal
growth and development.”” For example, as
lactation progresses, energy, protein, lactose,
calcium and phosphorus levels increase. The
unique features of queen’s milk mean that
milk of other species is not suitable for nurs-
ing kittens without considerable adjustment.
For example, cow’s milk is lower in protein
and fat than queen’s milk, and is a poor source
of taurine. Goat’s milk has no nutritional
benefits compared with cow’s milk.?

Hand-raising

What to feed and how much?

If a lactating foster queen is not available,
orphaned kittens should be fed a commercial
milk replacer that approximates the composi-
tion of queen’s milk. Homemade formulas
are best reserved for short-term or emergency
use. In addition to appropriate nutrient
composition, milk replacers should be highly
digestible (>90%) to avoid the need to feed
large quantities and to avoid diarrhea.? The
osmolality should approximate that of
queen’s milk (329 mOsm/kg) to prevent
hyperosmolar diarrhea and delayed gastric
emptying.? Milk replacers with inadequate
arginine content have been associated with
cataract formation.!® The manufacturer’s
directions for mixing, storage and feeding
quantities should be followed. Strict hygiene
is necessary, and if milk replacer must be
reconstituted, no more than a 24 h supply
should be prepared at a time. The reconstitut-
ed milk replacer can be divided into individ-
ual feedings and refrigerated until use. Milk
replacer left at room temperature should be
discarded after 1 h.

The daily energy and water requirements of
orphaned kittens should be calculated as accu-
rately as possible and adjusted as needed (see
box). Kittens should be weighed q12h in the
first 2 weeks of life, q24h until weaned,
and then once or twice weekly until about
8 weeks of age to ensure nutrition is adequate
to support growth. If the kitten has been
starved or is inappetent, feedings for the first
24-48 h should be at 50% of the calculated
daily requirement. Over the next few feedings,



the volume can be increased. The amount of
milk replacer fed should be adjusted to
achieve normal weight gain (10-15 g/day).

Typically, faster growth rates are seen in kit-
tens fed commercial milk replacer compared
with kittens receiving queen’s milk.'® Poor
weight gain or failure to thrive should prompt
the care-giver to seek veterinary attention.
The feeding plan should be reviewed to
ensure the quality of the milk replacer is ade-
quate, the product is being prepared and
stored properly, and the feeding amounts are
appropriate. It may be necessary to change to
a different product since the commercially
available milk replacers differ in nutrient
composition. The nutrient content of some
commercial milk replacers compared with
queen’s milk has been published.?

/J

< Soft feeding tubes should be selected according to the size of the
kitten: 5 Fr for kittens weighing less than 300 g, 8 Fr for kittens over
300 g.

< Measure the feeding tube from the tip of the kitten’s nose to just
before the last rib and mark the tube with tape or an indelible marker
where it exits the mouth. The tube will need to be remeasured and
marked weekly as the kitten grows.

< With the kitten in a
sternal position with the
head elevated, the
lubricated tube should pass
easily down the left side

of the mouth into the
esophagus and advance

to the mark (Figure 7).

If resistance is felt or
coughing occurs, the tube
should be removed and
repositioned.

< Kittens do not have

a gag reflex until about

10 days of age. Proper
placement of the tube can
be confirmed by instilling a
small volume of saline and
assessing the response.
Coughing indicates that the tube has been passed into the trachea.
< Once correct placement has been confirmed, the warmed milk

tube. They should be positioned in sternal
recumbency with the head elevated to simulate
a normal nursing position

replacer is drawn up in a 3 ml or larger syringe which is then attached

to the feeding tube. The milk replacer is slowly infused over a few
minutes.

< The stomach can be palpated to assess the degree of distension.
Over-feeding can cause excessive stomach distension leading to
discomfort and the risk of regurgitation. The maximum stomach
capacity for kittens is about 4-5 mi/100 g body weight.'®

<= Before withdrawal, the tube should be kinked to prevent aspiration

of milk replacer.

< All tube-feeding equipment should be cleaned thoroughly after use.

Figure 7 Kittens can be easily fed with a gastric
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Spoons and
eye droppers
should be
avoided for
feeding,
as aspiration
may occur.

Figure 6 Orphaned kittens with a good suck reflex can be
bottle-fed. Courtesy of Chantal Bourdon

Feeding methods

Various feeding methods for orphans have
been used, including nursing bottles and oro-
gastric tubes. Spoons and eye droppers should
be avoided as aspiration may occur. The choice
of method will be dependent on factors such
as available equipment, the number and vital-
ity of the kittens, and the experience of the
care-giver. Hypothermic kittens (rectal tem-
perature less than 35°C [95°F]) should be slow-
ly rewarmed before feeding as hypothermia
causes ileus and increases the risk of aspiration
pneumonia. All equipment used for feeding
orphaned kittens should be properly cleaned
after use by washing well or boiling. Milk
replacer should be warmed to 35-38°C
(95-100°F) by immersing the container in a
warm water bath. Microwaving milk replacer
may cause overheating or uneven heating.

Bottle feeding satisfies the kitten’s need to
suckle (Figure 6). Vigorous orphans with a
good suck reflex may be bottle-fed in sternal
recumbency with the head elevated, simulat-
ing a normal nursing position. The slit in the
nipple should be made large enough to allow
a drop of milk to slowly form when the bottle
is held upside down. A drop of milk is
expressed from the bottle on to the kitten’s
tongue to help initiate feeding. Milk should
never be forced out of the bottle while it is in
the kitten’s mouth, to avoid aspiration. Care
should be taken to ensure no air is ingested
while feeding. Bottle-fed kittens control their
own food intake, which can prevent over-
feeding. However, bottle feeding is a time-
consuming method, especially when more
than one kitten must be fed.

Normothermic, well-hydrated kittens can
also be fed with an orogastric tube (see box).
Tube feeding is more efficient than bottle feed-
ing if more than one kitten must be hand-raised.
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Frequency of feeds

The daily volume of milk replacer should be
divided into feeds given q2—4h during the first
week of life, and then q4-6h until weaning.
Common mistakes to avoid include feeding
cold milk replacer, feeding too fast and over-
feeding.

Elimination
Kittens less than 3 weeks
of age cannot eliminate
urine and feces voluntarily.
Defecation and micturition
is stimulated by the queen
licking the Kkitten’s peri-
neum (Figure 8). Orphans
younger than 3 weeks of age
must have the anogenital
area stimulated after every
feeding to induce defecation
and micturition.
Hematuria may be associ-
ated with urinary tract
infection and pigmenturia
with neonatal isoerythro-
lysis. Dark yellow urine
may indicate dehydration
as normal urine specific gravity is typically
1.020 or lower in the first few weeks of life.
Kittens fed queen’s milk or milk replacer
have pasty yellow to light brown stools.
Kittens eating solid food have soft formed
stools.

Management of common problems

Diarrhea is a common problem in kittens fed
milk replacer and may be due to over-feeding
or an inappropriate milk replacer. Kittens
with diarrhea should always be examined for
intestinal parasites and treated with a broad
spectrum dewormer. Diarrhea can be treated
by temporarily reducing the amount fed and
by diluting the formula by 50% with water or
oral electrolyte solution for a few feedings.
Anecdotally, probiotics labeled for use in cats
have been used in unweaned kittens to treat
diarrhea. Kittens with diarrhea must be kept
clean and monitored for perineal dermatitis
and rectal prolapse.

Constipation is another common problem in
kittens fed milk replacer. It may be associated
with feeding a product that is too concentrat-
ed so that the kitten’s daily water needs are
not being met. It may also be a consequence of
inadequate perineal stimulation after feedings
in kittens that are not yet able to eliminate
voluntarily. Treatments include small volume
warm water or lactulose enemas and oral lac-
tulose. Stimulant laxatives and liquid paraffin
(mineral oil) are not recommended.

If diarrhea or constipation is persistent, a
different milk replacer should be tried.
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Even the best milk replacers have the potential
to cause problems, so orphaned kittens should be
weaned as soon as practical.

Weaning

Even the best milk replacers
have the potential to cause
problems, so orphaned kit-
tens should be weaned as
soon as practical. At 3-4
weeks of age, kittens can be
taught to drink milk replacer
from a shallow saucer
(Figure 9). Many Kkittens
learn to ingest food by first
stepping it in (Figure 10) and
cleaning themselves, so the
weaning process is often
messy!
Solid food can be intro-
duced by mixing a small
Figure 8 Until about 3 amount of canned food with
yroeks of age, elimination of - milk replacer and offering it for 30 mins at a
eces and urine must be . .
stimulated by the queen time, several times a day. Food warmed to 38°C
licking the kitten’s perineum  (100°F) may be more acceptable. Once the kit-

Figure 9 Starting at 3-4
weeks of age, kittens can be
taught to drink milk replacer
from a saucer

Figure 10 Kittens first learn to ingest food by walking in it and licking it from their fur.
Courtesy of Chantal Bourdon
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Weaning is a high-risk time for morbidity
and mortality. Attention to nutrition and wellness
care, as well as good husbandry and hygiene,

Figure 11 The first solid food for weaning should be a canned
diet formulated for kitten growth and development

ten has learned to eat from a saucer, the amount
of milk replacer fed can be slowly decreased
until only solid food is being ingested. The
weaning food should be a highly digestible
canned diet formulated for kitten growth that
is offered several times daily (Figure 11). Flat
dishes, such as saucers or paper plates, are the
easiest for kittens to eat from. By 5-6 weeks of
age, kittens are able to chew dry food and
should be eating 30% or more of their daily
caloric requirement in solid food. A small
amount of a dry kitten growth diet can be fed
ad libitum in addition to meals of canned diet.
Clean fresh water in a wide shallow bowl
should also be provided. Weaning is usually
completed by 6-9 weeks of age.

Litter should be made available from about
4 weeks of age. A litter box with low sides and
2.5 cm (1 inch) or less of non-clumping litter
or shredded newspaper should be provided
(Figure 12). After each feeding, as well as after
play time or naps, the kitten should be placed
in the litter box to encourage elimination.
Confining kittens to a smaller space during

Figure 12 A shallow litter box with shredded newspaper
or non-clumping litter should be provided from about 4 weeks
of age. Courtesy of Chantal Bourdon

is important.

this time period may facilitate the process
of litter training. The litter box should be
kept clean, and situated away from food and
water.

Weaning is a stressful period in a kitten’s
life as three factors come together: independ-
ent feeding, exposure to the greater world
and waning maternal antibodies. This is why
weaning is a high-risk time for morbidity and
mortality as outbreaks of diarrhea and disease
are common. Attention to nutrition and well-
ness care, as well as good husbandry and
hygiene, is important.

Post-weaning, kittens should continue to
gain about 100 g/week until 5 months of age,
although male kittens will start to be larger
than female kittens. Impaired growth rate is a
very common sign of illness or malnutrition
and should always be investigated.

KEY

Under normal circumstances, kittens
are dependent on the queen for nutrition
and care from birth to weaning.

Veterinarians may be asked to evaluate
and treat kittens that have been
orphaned through death or iliness of

the queen, rejection by the queen or
abandonment. Such kittens require
specific care and nutritional support until
weaning.

If a foster queen is not available,

the care-giver must replace physiologic
needs normally provided by the queen,
such as warmth, nutrition, elimination,
sanitation and social stimulation.

Successful management can be
accomplished with knowledge of the
particular needs of these often-fragile
pediatric patients.

Veterinarians and veterinary team
members should be prepared to provide
care-givers with the knowledge and
support they require.
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