Secondary Species – Cat (2006)
Bauer.  2006.  Metabolic basis for the essential nature of fatty acids and the unique dietary fatty acid requirements of cats.  JAVMA 229(11):1729-1732.

Species: secondary (cat)

Task 4: Develop & manage animal husbandry programs and Task 6: Design & operate laboratory animal facilities

SUMMARY: Animals are unable to synthesize n-6 and n-3 fatty acids (FA). Plants can synthesize these essential fatty acids (EFA) by virtue of plant Δ-12 and Δ-15 desaturases. Once ingested, these FA can be converted to other unsaturated long chain FA by mammalian Δ-6 desaturase enzymes. However, felids have very low Δ-6 desaturase activity, making the derived omega-6 and omega-3 polyunsaturated FA conditionally acceptable in cats.
Classical signs of fatty acid deficiency include poor growth, scaly dermatoses and scruffy hair. Male cats which are fed diets deficient in linoleic acid develop tubular degeneration of the testes, and female cats do not bear live kittens. Resupplementation with linoleic acid appears to meet requirements for maintenance in both sexes and for spermatogenesis in males, but females appear to require arachidonic acid as well for successful reproduction. Kittens may require dietary docosahexaenoic acid (DHA) to support normal concentrations of DHA in the retina and other neural tissues. High amounts of linolenic acid (omega-3, fed as linseed oil) in the diet compete with linoleic acid for desaturase activity and can precipitate an EFA deficiency.
QUESTIONS:
1.  
Felids have relatively low activity of _______________, resulting in conditional EFA requirements that differ somewhat from other mammals.

2.  
What is the mechanism of EFA deficiency induced by over-feeding of linolenic acid?
3.  
Which of these essential fatty acids are required by adult cats for maintenance?

a. 
Oleic  

b. 
Linoleic

c. 
Linolenic

d. 
Arachidonic

4.  
Which of these essential fatty acids are required by queens for successful reproduction?

a. 
Oleic  

b. 
Linoleic

c. 
Linolenic

d. 
Arachidonic
   
e. 
B & D

ANSWERS:

1. 
Δ-6 desaturase 

2. 
Competition between linoleic and linolenic acids for Δ-6 desaturase activity

3. 
B (linoleic)

4. 
E (B & D)

Bamberger and Houpt.  2006.  Signalment factors, comorbidity, and trends in behavior diagnoses in cats: 736 cases (1991-2001).  JAVMA 229(10):1602-1606.

Task 1:  Prevent, Diagnose, Control, and Treat Disease

Secondary Species: Cat

This study was conducted to describe and analyze trends in feline behavior diagnoses.  Authors also assessed relationship between behavior diagnosis and signalment factors.  The study time period was 1991 through 2001, using 736 cats.  Median age for participants was 4.5 years.  Most cats were altered (e.g. neutered / spayed).

Authors noted the following from these participants:

House soiling was the number one problem.  Aggression was the next most common problem.  These problems are difficult to treat and manage, and require careful questioning of owners to detect reasons for the problems.

Siamese cats were evaluated more frequently than expected for aggression and ingestive behavior problems.  Persian cats were over represented for house soiling.  Male cats were over represented in house soiling and aggression.

QUESTIONS:

1.  
What is the most common behavior problem in cats?

a.  
Aggression problems

b.  
Anorexia                                  
c.
Ingestive behavior

d.
House soiling
2.  
Which cat breed / type was evaluated more often than expected for elimination outside the litter box?

a.  
Russian Blue             
b.  
Siamese                                   
c.
Persian

d.
Domestic Shorthair
3.  
Which cat breed / type was evaluated less often than expected, especially for aggression, ingestive behavior problems, and house soiling?

a.  
Tiger                                       
b.  
Domestic Shorthair                      
c.
Persian

d.
Manx
ANSWERS:

1.  
d

2.  
c
3.  
b

Richards et al. 2006.  The 2006 American Association of Feline Practitioners Feline Vaccine Advisory Panel Report.  JAVMA 229(9):1405-1441.  

Task 1 - Prevent, Diagnose, Control, and Treat Disease

Secondary species, cat

Abbreviations:

AAFP: American Association of Feline Practitioners

MDA: Maternal derived antibody

FPV: Feline parvovirus

FHV-1: Feline herpesvirus-1

FCV: Feline calicivirus

FIP: Feline infectious peritonitis

DOI: Duration of immunity

IN: Intranasal

CVB: Center for Veterinary Biologics

MLV: Modified live virus

SPF: Specific pathogen-free

SARSS: Suspected adverse reaction surveillance scheme

URD: Upper respiratory disease

CPV-2: Canine parvovirus-2

VS-FCV: Virulent systemic-FCV

IFA: Immunofluorescence antibody

FCoV: Feline coronovirus

ADE: Antibody-dependent enhancement

TNR: Trap-neuter-return

Objective:  The report was developed by AAFP to aid fractionates in making decision about appropriate care of patients with respect to currently available vaccines.

Factors that affect negatively ability of cat to respond to vaccination: 

1. Parasitic infections

2. Maternal derived antibodies

3. Congenital/acquired immunodeficiency

4. Concurrent disease or infection

5. Inadequate nutrition, early weaning

6. Immunosuppressive medication

Overall objectives of vaccination are:

1. Vaccinate greatest number of cats in population at risk

2. Vaccinate each cat no more frequently than necessary

3. Vaccinate only against infectious agents with realistic list of exposure

4. Vaccinate a cat when potential benefits outweighs the risk

5. Vaccinate appropriately to protect public health

Immune response to vaccination and infection:

Types of immunity: Two types, Natural (innate) and acquired (adaptive)

Innate immunity: First line of defense, Includes, skin, hair, tears, normal microbial flora, mucus, stomach acidity, Type I interferon, neutrophils, macrophages, natural killer cells, age.

Acquired Immunity: specificity and memory. Includes humoral immunity: plasma cells (differentiated B cells) produce IgG, IgM, IgA and IgE. Cell mediated immunity: T helper, T regulatory, T cytotoxic, Memory B and T cells.  Phagocytic cells, antigen presenting cells (APC), dendritic cells, cytokines. 

Primary response: naïve cats, days to weeks to mount immune response

Anamnestic response: vaccinated cat (Memory B and T cells) immune response minutes to hours.

Mucosal immunity: For pathogens which colonize in intestinal and respiratory tract, IgA most effective and abundant antibodies.

Systemic infection: primarily is controlled and prevented by IgG and circulatory effector T-cells

Duration of immunity (DOI): Duration that immunological memory persists.  In regulatory terms, the efficacy is demonstrated when challenge occurs at specific point in time after vaccination (time frame referenced on the label for rabies).

Tests to predict immunity: Mostly serum immunoglobulins using ELISA, hemagglutination, viral neutralization tests.

1. Panel recommends using revaccination intervals instead of measuring antibody titers

2. If previous vaccination history is not available, use core vaccines

3. Use serological tests that predict protection, e.g., detecting viral neutralization antibodies

4. Serological test for vaccine efficacy should be reserved for adults. In kittens younger than 16 weeks, sample should be collected on the day of vaccination and compared to sera collected two weeks later.

5. Detection of serum antibodies against FPV, FCV and FHV-1 predict resistance to disease.  However failure to detect antibodies does not indicated susceptibility but indicate need for revaccination.

Types of vaccine:
1. Modified live agent  vaccines: avirulent or attenuated organisms, can be used intranasal (IN)


Pros: stimulate both systemic and local cell mediated and IgA responses (depend upon the route of administration). Induce immunity similar to that induced by recovery from natural infection.


Cons: may cause disease in immuno-compromised and genetically susceptible host, may revert to virulence causing disease in even immuno-competent cats.

2. Non-infectious vaccines: Inactive (killed) whole organism vaccines or recombinant proteins.(e.g., FeLV, rabies)

Pros: Cannot cause disease, preferred for SPF cat colonies

Cons: Contains adjuvant, may cause inflammation at injection site, immunological response is slower, immunity is predominately systemic with little or no IgA antibodies, cell mediated immunity is limited to T-helper, the immunity is less likely to provide effective levels of secretory IgA or cell mediated response at mucosal surfaces of respiratory tract or GI tracts.

USDA recombinant vaccines, three categories:

1. Inactivated recombinant or purified antigens: (e.g., subunit vaccines) 

2. Live organism with deleted genes (e.g., gene-deleted vaccines)
3. Live vectors (non-pathogenic) expressing heterologous genes (e.g., live virus-vectored vaccines).  These viruses produce specific pathogen proteins (recombinant proteins). Currently, none of the virus vectored vaccines for cats are adjuvanted.
Route of administration: 

Injection: Most are licensed IM, SC, no evidence that IM injection decrease the risk of vaccine-associated sarcoma, use the route stipulated by the manufacturer

IN administration:  generate mucosal cellular and humoral immune responses.   IN vaccines are available for FHV-1 and B. bronchiseptica, FPV and FIP, FCV (US or some other countries).

Transdermal administration: A recombinant canarypox-vectored FeLV vaccine available in the USA. The injection of this vaccine produces suboptimal immune responses.

Special Consideration:  

Kittens:

1. Immunity at early age is innate or maternal derived antibodies (MDA), actively acquired humoral and CMI immunity induced by natural infection or vaccination

2. Immune response may not be robust at young kittens

3. MDA can be a cause of vaccine failure

4. MDA is lost by 9 to 12 weeks, with inadequate transfer of colostrums, by 6 weeks
5. Queens with high antibody titers (natural exposure), MDA last up to 16 weeks, Ensure the final vaccine in the initial series be given no sooner than 16 weeks of age

6. Vaccination of kittens every other 2 weeks is recommended for kittens in high risk environments (e.g., panleukopenia-endemic shelters or carriers) until they remain in the environment or older than 16 weeks, whichever comes first.  

7. Cats older than 16 weeks:  Two doses killed or modified live agents interval of 3-4 weeks not < 2weeks.

Senior cats:

Panel recommends: Healthy older cats or cats older cats with chronic but stable disease conditions receive vaccines in the same manner as young adults.

Breed: In UK Burmese and semi longhair cats (Birmans, Maine Coons) were overrepresented of vaccine adverse effect compared with non-pedigree cats.  No USA data.

Vaccination Breeding catteries:

1. Give a booster of FHV-1 or FCV to queens before breeding or parturition with inadequate vaccination or history of infection.

2. Determine the risk/benefit of vaccination for vaccines that are not tested in pregnant queens (e.g., catteries with endemic URD)

3. Use killed vaccines for queens

4. Use vaccines labeled for IN for kittens in shelters with endemic URD

Vaccination of lactating queens: 

1. Lactation is not known to interfere to immune response

2. Vaccination during lactation may result in reduction of milk production, even without vaccine associated adverse effect

3. In general vaccination should be avoided

4. In shelter, vaccinate all cats with MLV vaccines including lactating queens.

Vaccination cats with preexisting illness:

1. Can be administrated to a cat with chronic but stable illness, at discretion of a veterinarian.

2. Cats with acute illness, debilitation, or high fever should not be vaccinated, except for cats in shelters.  It should be delayed until recovery.

3.   In shelters vaccination with FPV, FHV-1 and FCV is advised for cats with injuries or mild to moderate illness (URD, dermatophytosis).

Vaccination or retrovirus infected cats: Retrovirus-infected cat should be housed indoor and separate from uninfected cats.  Vaccination noninfectious vaccine preferred. In shelter environment cats should be tested for FeLV and FIV before inclusion.  Rabies vaccine should be administrated to all cats at the time of discharge from shelters.
FeLV:

1. Panel advises administration core vaccines (FPV, FHV-1, FCV, and rabies) and noncore vaccines only when the risk of exposure is justified.

2.  The vaccine-induced immune response in FeLV-infected animals is inadequate.

FIV: 

1.  Panel advises administration core vaccines (FPV, FHV-1, FCV, and rabies) and noncore vaccines only when the risk of exposure is justified.

2. FIV-infected animals capable to mount immune response except during the terminal phase of the infection.

Concurrent use of Steroids:

Concurrent use of corticosteroids at the time of vaccination should be avoided if practical.

Vaccination of cats with prior vaccine-associated adverse events:

1. Consider risk and benefits

2. Determine the antibody titer to core vaccines

Clinical signs of allergic reaction:

1. 66% GI tract (vomiting, with or without diarrhea)

2. 22% respiratory tract (dyspnea)

3. 12% skin (urticaria)

4. signs progress to hypotension, cardiovascular collapse

5. cat with anaphylaxis, should never receive the same product again

Vaccination of cats with severe reaction:

1. Only one vaccine has to administrated

2. If there are more than one vaccine to be administrated, it should be one at a time and 3 weeks in between

3. Cat must be monitored in hospital 4-6 hours after vaccination

4. For mild reactions, panel suggests: use of diphenhyramine (2 mg/kg, IM) and dexamethasone (5 mg, IM), 20 minutes before vaccination

5. Rabies vaccine exemption needs a certificate signed by client and the Vet

Suggested vaccination intervals:

Primary vaccination kittens:  

1. intervals of 3-4 weeks until kitten is 16 weeks old

2. Generally the first is administrated at 8-9 weeks old 

3. URD-endemic, at shelters starting at 6 weeks old

4. Minimum vaccination interval during the primary series is 2 weeks and the maximum is 3-4 weeks apart.

5. Rabies:  a single dose between 12 and 16 weeks (earliest 8 weeks) and a booster 1 year later.
Primary vaccination of adult cats: Cats older than 16 weeks, needs 2 doses of vaccine at an interval of 3 to 4 weeks, not <2 weeks.
Booster vaccination:  See summary in Table 2, page 1415.
1. FPV, FHV-1, FCV (killed or MLV), a single dose one year after last dose, then every 3 years.
2. Rabies:  annual or every 3 years according to the manufacturer

Vaccine antigens: 

FPV: 

Agent: Feline panleukopenia virus, cross-neutralized with canine parvovirus-2 (CPV-2) 
Transmission:  spread fecal oral-oral route, very contagious, remain stable for months/years in environment, fomites play an important role
Clinical signs: lethargy, anorexia, vomiting, diarrhea, fever, sudden death, high mortality in young cats. In utero infection cause cerebellar hypoplasia (also in neonates up to 2 weeks as cerebellar development continues).  
Diagnosis: clinical signs and profound leukopenia in CBC, rise in antibody in 2 weeks, PCR for viral antigens. Inclusion bodies in the small intestine lesions.
Vaccination: Immunity is excellent with FPV vaccination. 

MLV (SC or IN), killed vaccines are available, IN may not be as good as SC injection,  MLV not recommended for pregnant, kittens <4 weeks, or FeLV/FIV infected cats, killed vaccines recommended for pregnant, FeLV/FIV infected and SPF cats

Adverse effects: Neurological disease in developing feti and kittens vaccinated with MLV at 4 weeks of age
Advisory Panel recommendations: Core vaccine, vaccinate at 6 weeks old, repeat 3-4 week intervals until 16 weeks old, revaccinate 1 year later, boosters every three years
Shelter considerations: core vaccine.
Kittens vaccinated at 4 weeks in outbreaks and 6 weeks otherwise. Use MLV (quick immunity onset, better to overcome MDA), Use injectable vaccines

Repeat 3-4 week intervals (every 2 weeks high risk) until 16 weeks old

For sick animal repeat the dose after recovery but not sooner than 2 weeks

FHV-1

Agent: Feline herpesvirus-1, important cause of mild to severe URD in cats, only one serotype
Clinical symptoms:  generally develops in kittens following MDA drop at 9 weeks old, self limiting more severe in kittens, can be generalized in  immunosuppressed, can get chronic, may cause ocular or skin lesions
Transmission: shed oropharyngeal, conjunctival and nasal secretions, direct or fomite, labile (24 hrs), acute infection shed 1-3 weeks, latency, reactivation due to stress or corticosteroids with virus shedding and clinical signs.
Diagnosis:  virus culture oropharyngeal/conjuctival swab, PC
Vaccination:

1. MLV (injectable, IN) or killed vaccines

2. Vaccine prevent disease but  not infection or latency

3. IN vaccination results in rapid protection, 2-6 day post vaccination, use for kittens<5-6 weeks old
Adverse effects: MLV may cause mild clinical signs, transient sneezing, mostly IN route.
Advisory Panel Recommendations: It should be considered as a core vaccine. Initial at 6 weeks, every 3-4 weeks until 16 weeks, then a booster at 1 year, thereafter, once every 3 years. 
Shelter considerations:  It should be considered as a core vaccine. IN preferred for rapid immune response in naïve cats.  

FCV:

Agent: Feline calicivirus important cause of URD and oral diseases, has 1 genogroup but many strains.  
Clinical symptoms:  oral respiratory disease, Vs-FCV more severe in older cats. In young kittens disease are seen after decline of MDA (10-14 weeks), or subclinical prior this time.
Transmission: Virus shed oropharyngeal, conjunctival and nasal secretions, also fecal or urinary. Mainly transmitted by cat-cat contact, fomite is possible too.  Aerosol is not of very important but transmission occurs by sneezed droplets over short distance. Virus survives about 1 week in environment.  Acutely infected cat shed virus 2-3 weeks.  Carrier cats can shed the virus months to years. 
Diagnosis: Virus isolation oropharyngeal, conjuctival swabs, PCR (not widely used due to strain variation).  PCR and DNA sequencing can be used for distinguishing isolates.

Vaccination: The strain variation is an important consideration for vaccine development. MLV (IN in some countries) and inactivated virus are available. Protect against disease but not infection or carrier state.  IN vaccination, protection 2-6 days.  
Adverse effects: MLV (combination with FHV-1) usually safe, but mild URD and lameness, transient sneezing.
Advisory Panel Recommendation: It should be considered as a core vaccine. Initial at 6 weeks, every 3-4 weeks until 16 weeks, then a booster at 1 year, thereafter, once every 3 years. Additional vaccination may be needed before placing in a high risk area.
Shelter considerations:  It should be considered as a core vaccine. IN preferred for rapid immune response in naïve cats.  

Rabies virus

Agent: The most serious zoonotic agent, 60,000 human deaths/year
Transmission: Bite wounds or open cuts, neural tissues.
Vaccination:  Annual injection: nonadjuvanted injectable canarypox-vectored (rabies) recombinant virus. Annually or triennially injection: killed virus, adjuvanted vaccines. Need to comply with state and local laws. 
Adverse effects: Local swelling, pain, transient lethargy, fever, granuloma formation.
Advisory Panel Recommendations: It should be considered as a core vaccine. Start vaccination at 12-16 weeks (some brand 8 weeks).  Revaccinate after one year, followed by annual or triennial.  Need to comply with state and local laws. 
Shelter considerations:  Vaccinate at the time of adoption or admission.

FeLV 
Agent: Feline leukemia virus, prevalence in North America <5% (pet/feral)
Clinical symptoms: Death in persistently viremic cats. Kittens and young adults are most susceptible, adult may be reinfected.

Transmission: Virus is in saliva/nasal discharge. Transfer by intimate contact (grooming, sharing food) or biting, in utero, blood transfusion and milk

Diagnosis: ELISA (serum), IFA (viral antigens in WBC and platelets), virus isolation, PCR. 

Vaccination:  Adjuvanted-inactivated FeLV, non-adjuvanted recombinant and one non-adjuvanted transdermal recombinant (USA). Do serology before vaccination.

Adverse effects: Local swelling, pain, transient lethargy, fever, granuloma formation.

Advisory Panel Recommendations: It is a non-core vaccine.  It is recommended for outdoor cats, multiple cats when incoming cat is not tested for FeLV, vaccination of all kittens are recommended. Two doses, start at 8 weeks old, second dose 3-4 weeks later. Booster after one year.  Revaccinate annually. 

Shelter considerations: Not recommended for individually housed cats. Vaccinate group housed cats.  Testing for FeLV positive cat and isolation is preferred. 
FIV

Agent: Lentivirus, 5 subtypes (A-E, envelope gene), prevalence in North America <5% (pet/feral), 

Clinical symptoms: Kittens are not more susceptible than adults. Infection is life long.  

Transmission: Bite wounds, mostly adult males

Diagnosis: Circulating viral antigens are not detectable (unlike FeLV), Serology: ELISA is preferred, use western blot, IFA for confirmation. False negative is possible. Virus culture is very accurate. PCR is not reliable for FIV.  

Vaccination:  Only one vaccine available (whole virus  type A/D, inactivated +adjuvant). Vaccination causes false positive serology test for 1 year.  MDA wane in 12 weeks,

Adverse effects: Pain at injection site, lethargy, fever, vomiting, diarrhea, anorexia

Advisory Panel Recommendations: It is non-core. Use for high risk cats (outdoor and fighting), living with a FIV positive cat.  An initial 3 doses SC,  3 weeks apart, then annually.

Shelter considerations: Not recommended for single-housed cats, noncore. 

FCoV, FIP

Agent: Feline coronavirus, variable pathogenicity, Virus mutation causes FIP, >5 cats/household increases virus mutation. 

Clinical symptoms: Kittens at highest risk, genetic predisposition is suggested.

Diagnosis: The positive test for FCoV does not indicate FIP.  Definitive test for FIP is detection of FCoV in macrophages or lesions.

Vaccination:  Only one vaccine, MLV mutant of DF2-FIPV.  Vaccine not effective in cats with prior exposure to FCoV.  Seropositive cats do not benefit from vaccination.

Advisory Panel Recommendations: It is in “not generally recommended category”. Not recommended for FCoV seropositive cats. It is not licensed for kittens younger than 16 weeks old. 

Chlamydophila felis 

Agent: formerly Chlamydia psittaci var felis, mainly ocular, but also isolated from lower respiratory tract, GI and reproductive tract

Clinical symptoms: Occurs 5-10 days post-infection, predominately caused conjunctivitis, serous conjunctivitis first one eye, then mucopurulent bilateral, mild sneezing, nasal discharge, possible zoonoses
Transmission: labile, direct cat-to-cat, after natural infection shed virus for months.

Diagnosis: Clinical signs, culture, PCR assay of conjunctival swabs, Cytological evaluation of scrapping for Chlamydophila felis inclusion bodies is not sensitive for diagnosis.  

Vaccination:  Inactivated and modified-live C. felis vaccines.  Vaccine prevents disease but not infection or shedding (like FCV and FHV-1).  

 Adverse effects: Uncommon.  Inadvertent ocular inoculation of modified-live vaccine will cause clinical disease.  

Advisory Panel Recommendations: Noncore. Use vaccination as a control regimen in multi-cat environment with confirmed C. felis. Annual vaccination is recommended.  

Shelter considerations: Noncore. Use vaccination as a control regimen in multi-cat environment with confirmed C. felis. Need for this vaccine must be reassessed periodically.

Bordetella bronchiseptica
Agent: Gram-positive coccobacillus, reparatory tract pathogen, zoonoses in immunosuppressed individuals.  Carrier state, 9% clinically healthy cats.
Clinical symptoms: sneezing, oculonasal discharges, submandibular lymphadenopathy, severe coughing, bronchopneumonia, death.  Coughing less marked than dogs.  All ages susceptible, more severe in kittens.  Primary disease or associated with stress (weaning, overcrowding, ventilation, poor hygiene)

Transmission: Shed oropharyngeal, nasal secretion, direct, cat-to-cat or contact discharges.  It can be transmitted between dog and cats.  

Diagnosis: Bacterial isolation from oropharyngeal/nasal discharges (place in charcoal Amies transport media).  

Vaccination:  ML bacteria for IN use in cats of >1 month, protection 72 hours, DOI lasts one year.

Adverse effects: Mild URD, may shed bacteria for 1 year.

Advisory Panel Recommendations: Non-core, may be considered for high risk cats(e.g., rescue shelters, catteries, boarding facilities).

Shelter considerations: Vaccination may be warranted if B. bronchispectica is confirmed by culture or at necropsy, unusually high percentage cats with URD.

Giardia lamblia: 

Agent: enteric, zoonotic or host-restricted, similar microscopically

Transmission: fecal-oral, contaminated water, mutual grooming, litter boxes, infected prey animals.

Treatment:  metronidazole, fenbendazole, praziquantel, pyrantel

Diagnosis: wet mount and fecal flotation, IFA, PCR
Vaccination:  Inactivated B lamblia trophozoite with adjuvant.  Use for cats > 8weeks.

Advisory Panel Recommendation: Not generally recommended category.  

Legal consideration: 

Regulatory: USDA, CVB under Virus, Serum and Toxin Act, covers biological products including vaccines.

CVB authority:  can prohibit, sale, barter, exchange, shipment or import of any products that are worthless, contaminated, dangerous and harmful.  CVB does not regulate professional practice of veterinary medicine.

Veterinarian authorities: Can use professional judgment in use of biological products inconsistent with their labeling. The Medicinal Drug Use Clarification Act, Federal food, Drug and cosmetic Act (extralabel new animal drugs and new drugs does not apply to veterinarian. Exceptions are state and local laws for rabies and specific label restriction (Use only for USDA or state disease eradication programs) or serious safety concerns.

Malpractice: Court uses same principles developed for physicians.  

Vaccine Licensing: 

Authority: The Virus, Serum and Toxin Act grants authority to CVB

Vaccine requirements: Efficacy, Purity, potency, safety

Efficacy:  Vaccine ability to stimulate protective immunity.  The protective immunity is determined by direct challenge exposure (3-4 weeks post vaccination). Number of animals for USDA codified standards are small, for MLV FPV, 20 vaccinates, 5 controls.  

DOI:  Demonstration of efficacy at a specified time after vaccination (e.g. 1-3 years).

Purity: The basic pure starting materials are called master seed stock. USDA performs confirmatory testing on master seed.  If accepted, manufacturer prepares working cells or seeds and freeze.

Potency:  Potency testing determines the quantity of antigen in a vaccine.  Potency is an in vitro assessment during manufacturing process.  However, efficacy is an in vivo assessment of how a vaccine works in animals.  USDA must approve all potency test procedures and requires manufacturer demonstrate correlation between potency and vaccine efficacy.

Concerns about potency tests: increase potency may affect the vaccine safety.  Potency ignores the adjuvant role and vaccine with equal potency may have unequal efficacy (e.g. frozen/heated vaccines).

Safety: Monitoring vaccinates for clinically significant problems (e.g. reversion to virulence, local systemic response, shedding live organisms). Field studies includes 600 cats, monitored for 30 minutes post-vaccination by veterinarians, then owners at home are instructed to report usual clinical signs.

Vaccine labels required: information about disease that will be prevented, site of injection, repeat and booster injections, age of the animals, warning of anaphylactic shock, CVB is beginning to require vaccine-mediated events (e.g., fever lethargy, swelling, etc) for new products or old products that are submitted for changes.

Vaccine protection wordings: prevents (prevent all colonization or replication of microorganisms), indicated for prevention (complete or partial protection), indicated as an aid in prevention (result of efficacy indicated significant differences between vaccinates and controls).

Adverse events and adverse event reporting: 

Confounding factors: more than one vaccine, concurrent vaccination with non-vaccine products, and prior exposure to an organism.  

Report to: CVB and manufacturer.  Manufacturer should disclose the reports to CVB

Vaccine-associated sarcoma: 1-2 cases/10,000 vaccinated cats. No clear data for causative agent for sarcoma (adjuvant, type of vaccine or specific brand).  

Advisory panel recommend using less inflammatory products whenever possible.

Recommendation for monitoring and managing sarcomas:

1. Use SC route, IM may delay detection

2. Use hindlimbs or forelimbs (see Appendix 2. for recommended site of each feline vaccine.

Monitoring post vaccination masses:

1. The mass is present 3 months post-vaccination

2. The mass is >2 cm

3. The mass increasing size after one month

Vaccination of shelters and multiple-cat environment
High risk shelters: the prevalence of URD is moderate to high, occasional to frequent case of panleukopenia.

Core vaccines in shelters: FHV-1, parvovirus, FCV

MLV vaccines: MLV should be used because: rapid onset of protective immunity, it better overcome MDA in kittens

Intranasal vs. injectable:  It is preferred, rapid onset of protective immunity, induce mucosal immunity

Timing of vaccination: vaccinate prior to shelter admission, no indication for more frequent vaccination in a long-term shelter facility with stable population, follow the pet vaccination for rabies and core vaccines.

Patient consideration:

General health: Most kittens and cats must be vaccinated regardless of physical condition.  Injured or ill cats must be vaccinated when healthy (not earlier than 2 weeks). 

Kittens: remaining in clean homes or foster care for kittens younger than 8 weeks (MDA and immature immune system). When exposure is unavoidable, FHV-1 and FCV, IN, injection to younger than 6 weeks old.  Vaccine induced URD may be seen.  Injectable or IN vaccination with MLV FPV vaccine may cause cerebellar hypoplasia if given before 4 weeks old.  Vaccination should be repeated 2-4 weeks until 16 weeks.

Pregnant queens:

1. High risk shelters, FPV, FHV-1 and FCV  recommended

2. Naïve queens,  use MLV is not recommended (e.g., panleukopenia, fetal damage)

3. In high risk shelters, use of MLV FPV is recommended

4. FHV-1 and FCV beneficial during pregnancy (MDA)

Previous vaccinated cats:  proper documentation, no need to revaccinate

Vaccination of cats in TNR Programs:
1. No rabies in Australia, Japan and Great Britain
2. Administer rabies to all feral cats

3. Vaccination FPV, FHV-1, FCV with MLV highly recommended

4. Ear should be tipped for identifying sterilized feral cats

5. Retrap and booster 1 year later then every 3 years

Vaccination for kitten socialization classes: 
1. Ages 7-14 weeks old, training 2-3 sessions

2. class size 3-8 kittens only

3. No revaccination if vaccination recommendations are followed

Vaccination documentation

1. Proprietary name of the product

2. Manufacturer

3. Serial/lot number

4. Expiration date

5. date administered

6. Vaccine type

7. Location on the cat’s body

8. Person administrated

Vaccine preparation:

1. Follow manufacturer’s guideline

2. Use appropriate size syringe and needle

3. Use 1 vaccine per single-use syringe/needle

4. Only use diluents provided by the manufacturer

5. Completely dissolve vaccines before use

6. Mix vaccine/diluents immediately before use

7. Warm vaccine to room temperature 65-75(F, use within 30 minutes

8. Clean the spilled vaccine from fur with alcohol and from surfaces with 5% chlorine bleach diluted at 1:32 with water

Vaccine handling and storage:

1. Lyophilized vaccines, once reconstituted must be used in 30 minutes, never freeze or store for future use

2. Keep protected from excessive heat, cold and light

3. Vaccine should be shipped cold and keep in the refrigerator upon arrival

4. Store vaccine in the middle compartment of the refrigerator (not door or near freezer

5. Excessive cold can uncouple antigen/adjuvant

6. Put a thermometer in the refrigerator, temperature must be between 35-45(F (2-7(C)

QUESTIONS:
1. All followings are components of innate immune response, EXCEPT:

a. Stomach acidity.

b. Saliva

c. Plasma cells

d. Tears

e. Normal Flora

2. Which of the followings is not considered a core vaccine?

a. FPV

b. FHV-1

c. Rabies

d. FeLV

e. FCV

3. Which of the following are clinical signs of allergic reaction to vaccines?

a. GI tract (vomiting, with or without diarrhea)

b. Respiratory tract (dyspnea)

c. Skin (urticaria)

d.  Hypotension, cardiovascular collapse

e. All of the above

4. In kittens that receive adequate colostrums, at what age the MDA is usually lost.

a. 9-12 weeks

b. 2-3 weeks

c. 1-2 weeks

d. 14-17 weeks

5. Which of these drugs should be administrated in cats with history of vaccine reactions 20 minutes before vaccination?

a. Diphenhyramine

b. Dexamethasone 
c. Doxaprom

d. a and b

e. a, b and c

f. a only

6. Currently in the USA, against which pathogen a transdermal vaccine is commercially available?

a. FPV

b. FIP

c. FIP

d. FeLV

7. The vaccination intervals should never be less than:

a. <4 weeks

b. <2 weeks

c. <5 weeks

d. <6 weeks

8. Which regulatory agent covers vaccines?

a. USDA, AWA

b. USDA, CVB

c. FDA, CVM

d. CDC, CVB

9. Modified live agent  vaccines: all applies EXCEPT:

a. Induce immunity similar to that recovery from natural infection

b. May cause disease in immunocompromised 

c. May revert to virulence causing disease in even immunocompetent cats

d. It is preferred form of vaccine for SPF cats

10. Which is not true regarding vaccination interval in kittens

a. Intervals of 3-4 weeks until kitten is 20 weeks old

b. Generally the first is dose administrated at 8-9 weeks old 

c. URD-endemic, at shelters starting at 6 weeks old

d. Minimum vaccination interval during the primary series is 2 weeks and the maximum is 3-4 weeks apart.

e. Rabies:  a single dose between 12 and 16 weeks (earliest 8 weeks) and a booster 1 year later.

11. Booster injection for FPV, FHV-1, FCV (killed or MLV), a single dose one year after last dose, then 

a. Every year

b. Every 3 years

c. Every 2 years

d. Every 4 years

12. Which MLV may cause neurological disease in feti and kittens vaccinated with MLV at 4 weeks of age

a. FHV-1

b. FCV

c. FPV

d. Chlamydophila felis

13. The AAFP  recommendation for FeLV vaccine includes all EXCEPT:
a.  It is a non-core vaccine. 

b.  It is recommended for outdoor cats, multiple cats when incoming cat is not tested for FeLV

c. Two doses, start at 8 weeks old, second dose 3-4 weeks later. Booster after one year.  Revaccinate annually

d. Two doses, start at 8 weeks old, second dose 3-4 weeks later. Booster after one year.  Revaccinate triennially
14. Which of the following rabies vaccine are used in general practice?

a. Injectable nonadjuvanted canarypox-vectored(rabies)

b. Injectable killed adjuvanted virus

c. Injectable  modified live virus

d. IN nonadjuvanted canarypox-vectored(rabies)

e. All

f. a and b only

15. In commercial vaccines are available for all the following diseases  EXCEPT: 

a. FCV

b. FPV

c. Rabies

d. FHV-1

e. B. bronchiseptica
16. Which two vaccines are placed in the” not generally recommended category” by the AAFP panel?

a. FIV, FeLV

b. FIP, Giardia lamblia, 
c. B. brochiseptica, and C. felis
d. FIP, FIV

17. Which of the following is not true regarding vaccine preparation?

a. Only use diluents provided by the manufacturer

b. Completely dissolve vaccines before use

c. Mix vaccine/diluents immediately before use

d. Warm vaccine to room temperature 65-75 F, use within 24 hours

e. Clean the spilled vaccine from fur with alcohol and from surfaces with 5% chlorine bleach diluted at 1:32 with water

18. Which of the following is TRUE about vaccine handling?

a. Lyophilized vaccines, once reconstituted must be used in 30 minutes, the left over can be freeze again for future use

b. Vaccine should be shipped cold and keep in the refrigerator upon arrival

c. Store vaccine in the refrigerator near the freezer compartment

d. Excessive cold will not uncouple antigen/adjuvant

19. Which of the followings IS NOT needed for vaccine documentation?

a. Proprietary name of the product

b. Manufacturer’s name

c. Serial/lot number

d. Expiration date

e. Needle size used

f. Date administered

g. Vaccine type

h. Location on the cat’s body

i. Person administrated

20. Which of the following is NOT TRUE about vaccine potency?

a. Increase potency may affect the vaccine safety.  

b. Potency tests are done using animals

c. Potency is an in vitro assessment during manufacturing process

d. USDA must approve all potency test procedures and requires manufacturer demonstrate correlation between potency and vaccine efficacy.
21. Which of the following factors will negatively affect cat’s ability to respond to vaccination?

a. Maternal derived antibodies

b. Congenital/acquired immunodeficiency

c. Concurrent disease or infection, 

d. Inadequate nutrition, early weaning

e. Immunosuppressive medication

f. All of the above

g. a, c and e

22. Which of the following IS NOT the USDA recombinant vaccine category?

a. Inactivated recombinant or purified antigens

b. Live organism with deleted genes

c. Vaccinia virus

d. Live vectors (non-pathogenic) expressing heterologous genes

23. T/F.  The AAFP panel recommends using revaccination intervals instead of measuring antibody titers

24. T/F.  Detection of serum antibodies against FPV, FCV and FHV-1 predict resistance to disease.  However failure to detect antibodies does not indicated susceptibility but indicate need for revaccination

25. T/F.  IM injection increase  the risk of vaccine-associated sarcoma
26. T/F. For most primary series for adult cats (>16 weeks old) viral pathogens (core vaccines) include, 2 vaccine doses 3-4 weeks apart.

27. T/F. Panel advises administration core vaccines (FPV, FHV-1, FCV, and rabies) and noncore vaccines only when the risk of exposure is justified.

28. T/F. The recommendation for B. bronchiseptica primary series vaccination (kittens<16 weeks old) include 2 doses as early as 8 weeks and second one 3-4 weeks later

29. T/F. CVB is beginning to require vaccine-mediated events (e.g., fever lethargy, swelling, etc) for new products or old products that are submitted for changes.

30. T/F. Currently, all the virus vectored vaccines for cats are adjuvanted.
31. T/F. The AAFP Panel recommends: Healthy older cats with chronic but stable disease conditions can receive vaccines in the same manner as young adults.

32. T/F. Queens with high antibody titers (natural exposure), MDA last up to 16 weeks

33. T/F. FIV-infected animals capable to mount immune response except during the terminal phase of the infection.

34. T/F. FHV-1 vaccine prevent infection and viral latency.

35. T/F. Vs-FCV is more severe in younger cats.

36. T/F. FIV vaccination causes false positive serology test for 1 year

37. T/F. Chlamydophila felis:  Inadvertent ocular inoculation of modified-live vaccine may cause clinical disease. 

38. T/F. CVB regulates professional practice of veterinary medicine.

39. T/F. USDA performs confirmatory testing on all vaccine working seeds.

40. T/F. USDA must approve all potency test procedures and requires manufacturer demonstrate correlation between potency and vaccine efficacy.

ANSWERS:
1. c

2. d

3. e

4. a

5. d

6. d

7. b

8. b, USDA, APHIS, CVB (Virus, Serum and Toxin Act)

9. d

10. a 16 weeks

11. b

12. c

13. d

14. f

15. c

16. b

17. d 30 minutes

18. b

19. e

20. b

21. f

22. c

23. T

24. T

25. F, It may delay sarcoma detection.

26. T

27. T

28. F, a single IN dose and annual booster

29. T

30. F

31. T

32. T

33. T

34. F. only prevent disease

35. F

36. T

37. T

38. F

39. F  master seeds

40. T

Levy et al.  2006.  Seroprevalence of feline leukemia virus and feline immunodeficiency virus infection among cats in North America and risk factors for seropositivity.  JAVMA 228(3):371-376.

ACLAM task designation: Task 1 

ACLAM species designation: Secondary

SUMMARY: This study set out to get a current reading on the seroprevalence of FeLV and FIV in the United States.  As both diseases are among the most common infectious diseases of cats in North America, and it was unknown as to the current state of seroprevalence, the authors set out to collect this data.  Veterinary clinics and animal shelters were invited to participate in the study and sample centers were identified through a membership roster for the American Board of Feline Practitioners and groups that had purchased FeLV and FIV kits recently.  To summarize the data, the US was divided into four regions according to CDC human health surveillance and cats were categorized by age, sex, population status cats were tested in clinics and shelters.  409(2.3%) were seropositive for FeLV antigen and 446(2.5%) were seropositive for FIV antibody.  0.3% were seropositive for infection with both viruses.  Cats in the Western region of the US had a significantly lower seroprevalance to FeLV and FIV.  They were both also significantly higher in prevalence with adult, intact male cats.  

The best prevention of new infections for both diseases is identification and segregation of infected cats.  Easier said than done, because most testing is voluntary and it is the owner (if there is one) who is ultimately responsible for the decision of whether to test or not.  Positive results for FeLV ELISA should be confirmed with an immunofluorescent antibody test, and positive results for FIV ELISA should be confirmed with western blot assay.  

QUESTIONS:

1. 
T/F  Cats infected with FIV commonly present with signs specific to that disease.

2.  
What is the most common sex and age group affected by these two diseases?

3.  
T/F  The disease progression of FeLV is quick, within weeks to months.

4.  
How are each of these two diseases transmitted?

ANSWERS:

1. 
F.  The disease signs of FIV are very general and may affect multiple systems.

2. 
Intact Adult Males

3. 
F.  The disease progression of FeLV is several months to years.

4.  
FeLV and FIV are both transmitted by cat to cat contact.  Bite wounds, social contact (grooming), or even sharing of bowls or litter pans.
Curcio et al.  2006.  Evaluation of signs of postoperative pain and complications after forelimb onychectomy in cats receiving buprenorphine alone or with bupivicaine administered as a four-point regional nerve block.  JAVMA 228(1):65-68.  

Species: Secondary (Cat)

Task 2: Prevent, Alleviate, and Minimize Pain and Distress

SUMMARY: Onychectomy (declaw) in cats is a common surgical procedure that is performed in the United States to prevent damage to furniture and injury to owners and other animals.  Reportedly, complications after surgery include signs of pain, lameness, bleeding, swelling, infection, and nerve trauma.  Long term complications include lameness, chronic draining tracts, regrowth of claws, development of palmagrade stance, and behavioral stance, and behavioral problems.

Onychectomy is a potentially painful procedure, as are many surgical procedures; medication for relief of pain should be given appropriately.  The use of nerve blocks with a local anesthetic (bupivacaine or lidocaine) has been limited in cats because of concerns regarding toxic effects.  Clinical signs of toxicosis usually involve the cardiovascular (bradycardia and arrhythmias) and neurologic (muscle twitching, convulsions, and seizures) systems.  The dose of bupivacaine that causes toxic effects is 5 mg/kg (2.3 mg/lb).  Use of nerve blocks has been advocated because they are inexpensive, are easy to perform, use a non controlled substance and are safe when substances are used at appropriate doses.  Additionally, the use of a nerve block may allow for a decrease in the concentrations of system analgesics given peri-operatively.  

The purpose of the study reported here was to evaluate sign of postoperative pain and complications after forelimb onychectomy in cats receiving buprenorphine alone or with bupivacaine administered as a 4-point regional nerve block as a form of multimodal analgesia.  A standard 4-point regional nerve block involves depositing a local anesthetic agent around the main sensory nerves to the foot (branches of radial, median, and ulnar nerves).  Bupivacaine was chosen because of its long duration of effect (6 to 8 hours), compared with lidocaine.  Buprenorphine has been found to be more effective than other analgesics for pain relief in cats undergoing onychectomies.  In this study, acepromazine was also given to cats which can potentiate the analgesic effects of buprenorphine as well as decrease anxiety in cats, potentially making it more difficult to assess signs of pain.

There was no difference in discomfort scores and complication scores between control limbs and limbs receiving nerve blocks at any time for cats that did or did not require rescues analgesia.  A difference in discomfort scores may have been detected if a systemic analgesic had been administered.  However, this would have not have been ethical, and the purpose of this study was to evaluate the use of a multimodal analgesic protocol.  

A numerical rating scale was used to evaluate pain in this study.  Variables were chosen to be as objective as possible.  Use of objective measurement of physiologic variables, such as catecholamine concentrations, heart rate, respiratory rate, and blood pressure, could not have been used because of the study design.  During assessment of discomfort, pain was assessed by manually applying pressure to the feet.  This observation could have been made more objective by use of a device that delivered a desired and consistent amount of pressure, which may have decreased the variability of the subjective measure of pressure applied by each observer

QUESTIONS:
1.
The dose of bupivacaine that causes toxic effects is ………..
2.
Bupivacaine was chosen because of its short duration of effect (20-30 minutes), compared with lidocaine.  True or False
3.
The purpose of the study reported here was to evaluate sign of postoperative pain and complications after forelimb onychectomy in cats receiving Buprenorphine alone or:

a. 
Buprenorphine with bupivacaine administered as a 4-point regional nerve block as a form of multimodal analgesia.

b. 
Buprenorphine with lidocaine as a 4-point regional nerve block as a form of multimodal analgesia.

c. 
Buprenorphine with carprofen

d. 
Buprenorphine with ketamine
4.
The result of this study:  There was no difference in discomfort scores and complication scores between control limbs and limbs receiving nerve blocks at any time for cats that did or did not require rescues analgesia.  True or False

5.
The objective measurement of physiologic variables, such as catecholamine concentrations, heart rate, respiratory rate, and blood pressure, has been used in this study.  True or False

ANSWERS:
1.
5 mg/kg (2.3 mg/lb).  

2.
False

3.
A

4.
True

5.
False
