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Some of the major concerns relating to the raising of JJ^JJJten^and fading kittens, control of infectious diseases, fostering kittens
general husbandry.
FADING KITTENS
The mortality rate for kittens during the first 12 weeks of life has 
been reported to range between 20-40% in purebred catteries, S 
colonies and research colonies. The mortality of domestic «ndomly 
bred kittens that are unowned or owned by non-breeders is unknown.
Losses occur in utero in the form of abortions, fetal resorptions or 
mummifications; at the time of birth (stillbirths); immediately after 
birth ( 0 - 2  weeks of age); or in the immediate postweaning PeJJ-°d 
( 6 - 1 2  weeks of age). Over one third of deaths occur before the 
kittens are one Week of age and this is commonly referred to as fading 
kitten syndrome.
There are many causes contributing to kitten mortality including 
m^formJtiSns or congenital anomalies, metabolic diseases, teratogenic 
effects, malnutrition, abnormally low birth weights, trauma due to 
dystocia, cannibalism or maternal neglect, neonatal isoerythrolysis, 
inappropriate environmental conditions, infectious diseases and 
miscellaneous factors.
CONGENITAL ANOMALIES - A wide variety of congenital defects have' been 
described in cats. Included is a table copied from "The CAT - Diseases 
and Clinical Management" edited by Robert S h e r d i n g  pages Y506-1507.
Some anomalies cause death at birth or within the first wo wee 
life, while others may become evident at the time of weaning or appear 
as a aeneralized failure to thrive. Some defects such as heart murmurs 
or some skeletal abnormalities may be identified by physical exam prior 
to vaccination. Still others may only appear as incidental findings or 
problems at older ages.
As indicated in the table, congenital defects occur in all organ 
systems. Readily recognized defects include cleft palates, cranial 
deformities, agenesis of the small or large intestines, cardiac 
anomalies, umbilical or diaphragmatic hernias, anomalies of the kjdneys 
and lower urinary tract and musculoskeletal anomalies. Breeding of cats 
with known heritable defects is not recommended.
Probably equally important are the inherited defects that are not so 
easily identified and are likely to remain undiagnosed and unreported 
including microanatomic malformations, susceptibility to infections and 
neoplastic diseaes and "inborn errors of metabolism". Inborn errors of 
metabolism include all biochemical disorders due to a genetically
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MoHirfnp university of Pennsylvania has established a national

mail The address is Metabolic Screening Laboratory, Section or 
Medical Genetics, Veterinary Hospital of the University of Pennsy - 
vania, 3850 Spruce Street, Philadelphia, Pa 19104 6010.
TERATOGENIC EFFECTS - To what extent kitten ^sses may J® a^ ^ b"gSd t0 terratogenic effects is unclear. Some drugs and chemicals such as 
ariseofulvin have clearly been demonstrated to cause teratogen
effects. As a general rule, it is best to avoid the administration of
any drug or chemical during pregnancy.
NUTRITION - Queens fed inadequate diets during pregnancy may produce 
diseased or weak kittens. Taurine deficiency has been recognized 
cause fetal resorptions, abortions, stillbirths and poor growing 
kittens. Malnutrition of a kitten may also occur as a result of severe 
maternal malnutrition or due to a lack of adequate maternal blo°d 
supply probably because of competion for placental space. Queens that 
are underweight or obese have diminished reproductive success.
LOW BIRTH WEIGHT - Low birth weights are associated with stillbirths, 
fading kittens and also with chronic poor doers. The caufea of
abnormally low birth weights are not well known, but probably reflect
congenital anomalies or nutritional factors. Birth weight is not 
affected by the sex of the kitten or litter size. Many faders that die 
in the first week of life are of normal size, but their 9fowtb 18 
and they are well below normal weight at the time of death. Therefore 
it is important to not only weigh.kittens at birth, but also fo 'weigh 
them at frequent intervals as they grow. The normal birthweig!ht * 
approximately 100 grams (Range 90 - 150 grams). Healthy kittens 
gain 10 - 15 grams per day.
TRAUMA - Kitten losses due to dystocia, cannibalism or maternal neglect 
can be significant. Mortality figures from a SPF colony ^tributecL 
deaths due to maternal neglect at 19% and cannibalism at 12.5% Queens 
should be observed and if necessary assisted during their deliveries. 
Cannibalism often occurs in nervous or highstrung mothers. However, 
cannibalism or "neglect" of sickly or dead kittens is common and 
instinctual, so it is not always possible to differentiate between 
neglect of normal kittens from sickly kittens. Housing the queen in a 
calm, quiet and nonstressful setting, but where she can be observed may 
be beneficial.
NEONATAL ISOERYTHROLYSIS - Cats have three blood types, .A, B , and AB. 
Cats with blood type A have low titers of naturally occurring 
antibodies against blood type B red blood cells.^ Therefore type B 
kittens born to type A queens do not show any clinical signs of

determined, specific defect in a protein molecule's °r
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lead to incompatibility reactions (N ) colostral antibodies will
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intravascuiar as well as extravascular andcausesevere anemia, ^  
chromoproteinuric nephropathy, and other organ fa1!" . ,, fetus isdisseminated intravascuiar coagulopathy. Because the feline fetus is 
protected from maternal antibodies, kittens at risk are ^ " h e a l t h y  
5nd usually start nursing vigorously. However, afterwhich contains high titers of maternal antibodies, these kittens .now 
the first clinical signs within hours to days. The clinical course m y 
vary but often includes: 1) kittens that die suddenly 
day of life without showing any clinical signs, J) kittens th P
nursing during the first three days of life and fail to thrive . 
(clinical findings include dark, brown-red urine caused by severe hemo- 
gloginuria and affected kittens may develop icterus anf
continue to fade and may die during the f.irs* *®®*°* f?teSs thlt kittens mav rarely develop a tail-tip necrosis), or 3) kittens that 
continue to do well but may exhibit laboratory abnormalities such as a 
positive Coombs' test and a moderately responsive anemia.
Neonatal isoerythrolysis has been recognized as one of the causes of
the fading kitten syndrome especially in those bre®ds-W5er® th®5®. high prevalence of blood type B. Affected breeds include Abyssinian, 
Birman, British Shorthair, Devon Rex, Himalayan, Norwegian Forest, 
Persian, Scottish Fold and Somali cats.
INFECTIOUS DISEASES - Kittens are susceptible to many infectious agents 
including bacterial infections, viral infections, parasitic infections 
(both internal and external) and fungal infections.
Bacterial infections are generally acquired through the respiratory 
tract, gastrointestinal tract or peritoneal cavity, skin and associated 
wounds or the urinary tract. When kittens are exposed to bacteri 
under nonstressful conditions, mild self-limiting or clinically 
inapparent infections usually occur. But when bacterial infections 
overwhelm the kitten's immune system, neonatal sepsis occurs and dea 
is frequently the result. Neonatal sepsis is usually caused 
more common bacteria such as Staphylococcus, Escherichia, Klebsiella, 
Enterobacter, Streptococcus, Enterococcus, Pseudomonas, Clostridium, 
etc. Factors which predispose kittens to sepsis i n c l u d e  coexistence of 
inadequate nutrition, parasitism, viral infections, inadequate intake 
of colostrum or poor immune systems.
Viral infections are common in kittens. Feline viral rhinotracheitis 
(herpes virus) and calicivirus cause significant morbidity and 
mortality even in catteries where good management is practiced. 
Infection can occur anytime during the pediatric period, but most °£ben 
occurs following the weaning period when the passive immunity from the 
dam is declining. The kittens acquire the infections from their dams 
or direct contact with other infected carrier cats. Vaccination, 
while extremely important, reduces the severity of illness a™* 
mortality, but does not prevent infection. The likelihood that



recovered cats will become carriers is great and this perpetuates the 
problem in catteries.

«stldmnegatlvea?lrs?. “ S l S  ?T „odef iency virus does not yet appear
^ i f c a i ? ? 1 d U ? ? c u ^ ^  I Z ^ s l T ^ t T o “ i r e ^ r s  . FIP has in 
the past been linked with kitten mortality complex and fading kitten 
syndrome.
MISCELLANEOUS FACTORS - Deaths may be due to other infectious diseases
including toxoplasmosis, salmonellosis, camPjybJ ^ eri?®^iasi2? flea infections, GI parasitism (roundworms, coccidiosis, giardias ),
infestations or other causes.
Although poorly understood, other causes of kitten losses are known fo 
exist. Kitten losses are lowest in fifth litters; first litters a 
litters after the fifth have higher losses. Middle size 
have lower kitten losses than large or small queens. Kitten losses are 
twice as high in one-kitten litters as in larger litters; the lowest 
kitten losses occur in litters with five kittens.
DIAGNOSIS
Kitten losses appear to be a common and often unavoidable problem, but 
excessive losses should be a reason for concern and efforts should 
certainly be made to determine causes.
The clinical approach to identifying the cause of a fading kitten 
syndrome should be based on a thorough clinical evaluation ^ciuding 
history, physical examination, and lab tests ideally including a CBC, 
Chemistry profile, urinalysis, and depending on the case, blood or ^ 
urine cultures, EKGs, radigraphs or ultrasound or metabolic screening
for genetic defects.
Complete necropsies including histopathology need to be performed. 
Necropsies should be done by experienced people, as abnormalities may 
be subtle and may not be detected by the untrained eye. Representative 
tissues should be taken as aseptically as possible and frozen for . 
mircobiologic (viral, bacterial, and fungal cultures) or toxicologic 
studies should they prove necessary.
MANAGEMENT
As indicated, a certain number of kitten losses is unavoidable.
However, if one is able to identify the specific cause of a fading 
kitten syndrome" then management measures can be established to avoid 
the same problem in the future.



PREVENTIVE HEALTH CARE AND INFECTIOUS DISEASE CONTROL

The development of vaccines and routine vaccination of cats 
v i r a l  diseases has had major benefits. However, infectious 
still remain the most important cause of morbidity and mortality 
young cats in catteries.
TRANSFER OF COLOSTRAL ANTIBODIES
The first step in the protection of kittens from infectious agents is 
provided by the transfer of maternal antibodies by the ingestion of
colostrum. Dr. Urs Giger at the University of ^ f o l l S w smuch of the work in this field, and a summary of his findings follows.
Development of the fetus takes place in the normally f^erile uterus.
At birth the neonate is exposed to a variety of potential pathogens and 
is extremely susceptible to infections. Since the active immune system 
is not fully developed in the neonate, protection is mainly provided by 
the transfer of maternal antibodies.
The transmission of passive immunity via the colostrum is most 
important in species including cats, where antibodies don't cross the 
placenta. Prevention against disease depends On the amount of 
colostrum and the time after birth in which it is ingested. Factors 
such as the birth weight, stress, acidosis and presence of the dam 
contribute to the absorption of immunoglobulins.
The transfer of maternal antibodies via colostrum is best documented in 
the human. Cats are known to have four major groups of .
immunoglobulins: IgGl, IgG2, IgM, IgE and IgA, but only very little is 
known about the transfer of these antibodies via colostrum to the 
neonatal kitten.
Dr. Gigers' work so far has shown that each mammary gland contains only 
a specific amount of colostrum. Once the colostrum is emptied from the 
mammary gland by the nursing kittens, normal.milk is secreted. If a 
mammary gland is not utilized by the kittens, the colostrum is present 
up to two weeks after birth. Thereafter the mammary gland dries up. 
Most kittens prefer the caudal mammary glands, even if there are as 
many as six or more kittens. Therefore the colostrum can be drained 
from a mammary gland by a large litter of nursing kittens in as fast as 
four hours after birth. This may.lead to two events: Either each of
the kittens receives a smaller amount of colostrum or the last born 
kitten receives none at all.
Dr. Gigers' study showed that protective antibody titers disappeared in 
the kittens he studied at six weeks. The timing of the dissappearance 
of protective antibodies is of critical importance in developing 
vaccination schedules. Ideally vaccination should be begun when 
maternal antibodies wane, because the passive antibodies block the 
development of active antibodies by the kitten. Vaccinations need to 
be continued until after the maternal antibodies have definitely 
dissappeared in order to afford protection. Some other evidence 
suggest that maternal antibodies may persist for sixteen weeks.
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must receive colostrum in order Ho+orminp the effects of feeding
^ f k ^ e p I L e f a r t r i e v ^ o p ^ - l h o d  "of Substituting colostra! 
immunoglobulins with hyperimmune serum.
FACTORS PREDISPOSING CATS TO INFECTIOUS DISEASES
The following is excerpted from Dr. John August's chapter on Preventive 
Health Care and Infectious Disease Control published in The Cat.
Diseases and Clinical Management edited by Robert Sherding, 198 .
There is an interrelationship between the host, t h e disease <agent a n d ^
the environment which play an important_role in P* heritable 
disease. The host factors include developmental and f
anomalies of the immune system, maternal i®fmunibyf ®g® ?nciudeexposure, other illness and nutrition. Environmental factors include 
population density, sanitation, ventilation, accumulation 
excretions, and interchange of animals from one population to 
another. Agent factors include virulence, dose and route of 
inoculation.
In a cattery setting several factors of importance include the mixing 
of cats of different age groups and susceptibilities, the presence of 
undetected carriers, an accumulation of pathogens due to 1Jad® ^ a 
ventilation and sanitation, introduction of new animals into the gro p 
and high population density. High population density may result in 
concentration of pathogens, increased risk of exposure, °°®P®blbJ;°n 
food resulting in nutritional deficiencies in some individuals an 
continuous stress. Several infectious diseases of cats, including 
feline rhinotracheitis virus, feline leukemia virus, and f® ^ ®  
infectious peritonitis virus, are characterized by latent 
states that may, on occasion recrudesce.
GENERAL PRINCIPLES OF DISEASE PREVENTION IN CAT POPULATIONS
Control of infectious diseases in catteries depends on four basic 
procedures. First vaccination programs should be tailored to the 
specific needs of that population. Unfortunately, it is well 
recognized that current vaccines usually protect cats against 
development of severe disease but may not protect them from infection. 
Potentially infectious carriers should be removed from the group, 
susceptible cats should be isolated, and careful attention should be 
paid to sanitation and ventilation.
Good environmental management includes control of temperature, humidity 
and ventilation. Keeping up with sanitati°n and disinfecting is 
important. Proper storage of food means storing food up off the floor 
and away from walls. Open food bags should be stored in watertight
containers.



The major viruses which affect cats demonstrate different biological 
behaviors which affects vaccination recommendations.
Panleukopenia - Kittens become susceptible to vaccination with 
panleukopenia virus (FPV) when passive immunity acquired bbj°ugjj0^  er colostrum wanes; in most kittens this occurs by 9 to 12 weeks, however 
on rare occasions, it may be 16 to 18 weeks before vaccination is
successful. Kittens should receive their first FPV vac<^2' J 'i w e n  at or inactivated, at 8 to 10 weeks of age. A second vaccine is given
12 to 14 weeks, and then annually.
Upper Respiratory Viruses - In spite of the use of parenteral 
vaccination programs, viral upper respiratory disease continues to be 
big problem. Most cats that recover from feline rhinotracheitis virus 
(FRTV) and feline calicivirus (FCV) become chronic carriers. They 
usually show very few signs but they are capable of shedding virus for 
months or years. Choices of vaccines and immunization schedules need 
be flexible. The needs of the single indoor pet cat may be quite 
different from the needs of a cattery suffering from endemic upper 
respiratory infections. The ideal respiratory virus vaccine should be 
safe, induce no undesirable side effects, provide complete protection 
against clinical disease upon challenge with field virus, and prevent 
the development of the carrier state when administered before natural 
exposure has occurred. Unfortunately, no such vaccine exists, an 
vaccination against upper respiratory infections must be regarded as 
protection against disease rather than protection against infection.
Maternal antibodies are said to wane at about 7 to 8 weeks (6 weeks in 
Dr. Gigers study), so kittens should be vaccinated at about 8 or 9 
weeks and again at 12 to 14 weeks. Many practitioners administer a 
third vaccination at 16 weeks. Annual revaccination is recommended. 
Intranasal vaccines are composed of modified viruses that cannot 
replicate except in the feline conjunctiva and turbinate mucosa. They 
are not blocked by maternal antibodies and produce solid immunity 
within 5 to 6 days. Unfortunately they can cause sneezing and 
oculonasal discharges which can become chronic and they can also cause 
shedding of virulent virus for up to 3 months. There are special 
situations where these vaccines are very useful. One such situation is 
to protect exposed cats in an outbreak of URI. If an intranasal 
vaccine is given 4 days before a natural challenge, the cat will 
probably be protected. If they are given 24 hours before a natural 
challenge, the clinical signs will be much less severe than normal. 
Another use of the intranasal vaccine is in multicat households.
The following vaccination program was developed by the Cornell Feline 
Health Center to protect kittens in multicat settings.

- Administer intranasal vaccine at 2 weeks of age.
- Administer injectable vaccine at 4 weeks of age.
- Wean kittens by six weeks of age.
- Separate kittens from adult cats until 4 months of age.
- Administer injectable vaccine at 8 and 14 weeks of age.
- When the kittens are 16 weeks old, return them to the normal

VACCINATION



population,
Chlamydiosis - only accounts for a small percentage of UPP®*

Interference from maternal antibodies, the age of act^re?
critical, and one dose should provide prot °“ " S ™ e  £asgivenrecommends revaccination after four weeks if the first dose was give:n
at less than 12 weeks of age. When chlamydial c°n^ 2 ^ n  as ea?lv as 3young kittens, vaccination of other kittens may be begun as early a
weeks of age.
Rabies - Rabies is becoming a rapidly spreading health*concern and all 
cats, whether they are kept indoors or allowed outdoors should)be 
vaccinated! Vaccinations should be begun at three ^°jjhs of
first vaccination should be boosted in one year and then subsequent
boosters given according to the manufacturer's recommendations.
Feline Leukemia Virus - Control of FeLV depends on testing and removing 
persistantly infected cats. The efficacy of the vaccinations remains 
controversial. Cats being introduced to catteries should come from 
negative sources and be tested before entering the cattery.
Vaccination is controversial.
Feline Infectious Peritonitis - The use of the intranasal FIP vaccine 
is also very controversial.



f 'O

1506 The Cat: Diseases and Clinical Management

Table 53-6. Tabulation by Organ System of Congenital Defects13-35 
Described in Domestic Cats

Nervous system
Cerebellar hypoplasia 
Corpus callosum agenesis 
Globoid cell leukodystrophy 
Exencephaly
GM1/GM2 gangliosidiosis
Glycogenosis
Hydranencephaly17
Hydrocephalus
Meningocele
Metachromatic leukodystrophy 
Microgyria
Neuroaxonal dystrophy 
Spina bifida (vertebral malforma

tion, meningocele, meningo
myelocele, myelodysplasia) 

Spinogomyelin lipoidosis 
Spinal dysraphism 
Syringomyelia18 
Tremor
Vestibular syndrome of Burmese19

Cardiovascular system
Agenesis of aortic and pulmonary 

values 
Aortic stenosis 
Arteriosus, common truncus 
Arteriosus, patent ductus 
Atrial septal defect 
Complex (multiple) heart defects 
Cor tritriatum20 
Double-outlet right ventricle 
Endocardial fibroelastosis 
Incomplete pericardial sac 
Mitral valve dysplasia 
Persistent common atrioventricu

lar canal 
Persistent left cranial vena cava 
Persistent right aortic arch 
Portosystemic shunts21 
Pulmonary trunk hypoplasia 
Pulmonary stenosis 
Septum membranaceum 
Aneurysm
Taussig-Bing complex 
Tetralogy of Fallot 
Transposition of great vessels22 
Tricuspid stenosis with right ven

tricular hypoplasia 
Tricuspid valve dysplasia 
Unilateral agenesis of pulmonary 

artery23
Ventricular septal defect________

Gastrointestinal system
Agenesis of small and/or large in

testine 
Anodontia 
Atresia ani 
Cleft palate 
Megaesophagus 
Harelip 
Hepatic cysts 
Internal branchial fistula 
Megacolon 
Pyloric stenosis

Ocular system35 
Anophthalmos 
Cataract 
Coloboma
Comeal dystrophy of Manx
Cyclopia
Dermoid24
Ectopic lens
Enophthalmia
Entropion
Eyelid agenesis
Glaucoma (hydrophthalmia)
Heterochromia iridis
Iris Albinism
Keratoconus
Keratolenticular dygenesis25
Lacrimal passage stenosis
Lagophthalmia
Leukoma
Megalocomea
Microcomea
Microphakia
Microphthalmia
Nystagmus
Optic nerve hypoplasia 
Persistent pupillary membrane 
Retinal degeneration 
Strabimus 
Symblepharon

Urinary system
Ectopic ureters28 
Horseshoe kidney 
Pelvic kidney 
Persistent urachus 
Polycystic kidney 
Unilateral fused kidney 
Unilateral renal agenesis 
Unilateral renal hypoplasia
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Table 53-6 (continued)
Integumentary system29

Congenital alopecia and hypotri
chosis 

Dermatospraxis30 
Epitheliogenesis imperfecta 
Oculocutaneous albinism (Che- 

diak-Higashi)
Pili torti31 
"Rex” mutant

Metabolic defects34 
Chediak-Higashi33 
Hyperchylomicronemia 
Mannosidosis 
M ucopolysaccharidosis 
Neutrophil granulation in Birman 

cats32 
Porphyria
Coagulation defects, including fac

tor XII, XI, and VIII deficiencies

Congenital hernia
Diaphragmatic
Hiatal
Inguinal
Peritoneopericardial
Umbilical

Otic system
Deafness in blue-eyed white cats26

Musculoskeletal system
Achondroplasia
Amelia
Arthrogryposis 
Cartilaginous exostoses 
Craniofacial malformation of 

Burmese cats 
Ectrodactyly
Forelimb, arrested development 

of the long bones 
Hip dysplasia 
Mandible aplasia 
Occipitoatlantoaxial 

malformation27 
Pectus excavatum 
Peke face
Peromelus ascelus (hindlimb agen

esis)
Polydactyly
Radial hemimelia
Scoliosis
Syndactyly
Tail agenesis (anury)
Tail, kinked
Thorax abnormalities (extra ribs, 

______ stemebrae, vertebrae)_________

Reproductive system 
Amastia 
Cryptorchidism 
Ectopic testes 
Intersexuality 
Microrchidism 
Monorchidism 
Ovarianagenesis 
Ovarian hypoplasia 
Polymastia 
Polythelia
Sterility of male tortoiseshell cats 
Streak canal and cistern abnormali

ties
Supernumerary ovaries 
Umbilical cord aplasia 
Uterine body disjoined from 

uterine horns 
Uterine homs fused 
Uterine homs of unequal length 
Uterus unicornis 
Vaginal atresia 
Vulvar atresia

Miscellaneous
' Attachment of all kittens of litter 

by skin around umbilicus 
Diprosopus (double head, incom

plete twinning)
Dipygus (double pelvis, incom

plete twinning)
Four ears
Schistosomus reflexus 
Situs inversus 
Unilateral agenesis of lung


