Greene Infectious disease Ch 10 – Feline panleukopenia/parvovirus infections

Feline panleukopenia virus (FPV)- parvovirus, single stranded DNA. Closely related to CPV. CPV 2a and 2b have been isolated from cats. FPV has limited replication in dogs. Stable, can survive in environment for 1 year in organic material and solid fomites. Survives disinfection with 70% alcohol and numerous other cleaners. Stable in environment (56C for 30 minutes). Inactivated by bleach, 4% formaldehyde, 1% glutaraldehyde in 10 minutes.

Causes disease in all felidaes. Also raccoon, mink etc.

Unvaccinated kittens can receive protection from FPV from maternal antibody for up to 3 months, interference with vaccination has been reported up to 20 weeks of age.

Most infections subclinical – virtually all cats have been exposed and developed antibodies within first year of life. 

CPV infection may offer cross-reactive protection from FPV. Modified live vaccine shedding may offer protection to exposed cats.

Transmission generally indirect contact. Short shedding duration, but shed from all body secretions during active stages of disease, most consistently feces. Viral shedding generally lasts 1-2 days, but can last up to 6 weeks after recovery. 
In utero transmission occurs.
Fomites play an important role in disease transmission

Pathogenesis – requires rapidly multiplying cells for successful infection. Lymphoid tissue, bone marrow, intestinal mucosal crypts. CNS can be affected in late prenatal and early neonatal infections.

Virus undergoes replication in lymphoid tissues of oropharynx 18-24h after intranasal infection. Plasma phase viremia occurs between 2-7 days and disseminates virus to all body tissues. Lymphoid tissues undergoes initial necrosis followed by lymphoid proliferation. Survivors have decrease viremia corresponding to a rapidly rising virus neutralizing serum antibody titer by 7 days postinoculation.

Virus damages replication intestinal cells in the crypts of the intestinal mucosa. Shortening of the intestinal villi occurs. Diarrhea occurs by malabsorption and increased permeability.

Co-infections can increase severity in cats. Clostridium piliforme, salmonellae have been reported.

Early in utero infection can produce spectrum of reproductive disorders in the queen, including early fetal death and infertility, abortions, mummified fetuses. Live borne kittens may suffer numerous afflictions owing to neural tissue damage.

Some kittens are unaffected but may harbor virus for 8-9 weeks.

CNS, optic nerve and retina are susceptible to injury by virulent or vaccine strains during early prenatal and early neonatal development. Cerebellar damage has been most commonly reported. 

Myocarditis and cardiomyopathy – FPV has been identified in a significant number of hearts with hypertrophic, dilated and restrictive forms of cardiomyopathy

Clinical findings – many subclinical cases – most severe illness in young unvaccinated kittens, 3-5 mo have highest mortality. Fading kittens seen 4 weeks to 12 months of age. Acute selflimiting course, in peracute form death can occur within 12 hours. Acute form most common: fever, lethargy, anorexia, vomiting, dehydration. Diarrhea less frequent, and may occur later in the disease course. Intestinal loops maybe thickened, and cat may be uncomfortable on palpation. Mesenteric lymphadenopathy, oral ulceration, bloody diarrhea, icterus.

Queens infected or vaccinated during pregnancy may show infertility or abortion. Some kittens may be born with ataxia due to cerebellar hypoplasia. Seizures, behavioral changes may indicate forebrain disease. 

Clinical laboratory findings – 
Leukopenia – usually between 50-3000/ul during height of infection. Leukopenia may not occur in all cases. Severity of leukopenia usually parallels severity of disease. Also leads to lymphopenia. 
Transient decrease in retic count and decrease in HCT of 5-10% have been found. Marked anemia is less common. 
Thrombocytopenia variable, may be seen with DIC or bone marrow injury.
Non-specific biochemical findings. ALT or AST increases, increased bilirubin can be seen but generally mild. Azotemia frequent, usually pre-renal. 

Commercially available fecal ELISA for CPV anitigen is sensitive and practical indicator of FPV infection in kittens. FPV may be detectable in feces for only 24-48hrs post infection, and by the time clinical signs occur the test may be negative. 
Virus isolation and PCR available for diagnosis.

Minimal gross path changes. Intestinal tract is obviously dilated, bowel loops firm and may be hyperemic with petechial and ecchymotic hemorrhages on the serosal surfaces.
Histologic changes include dilated crypts, sloughing of epithelial cells and necrotic debris into the lumen. Most severe changes in the jejunum and ileum. Focal damage around lymphoid follciles in the submucosa of the SI. Lymphocytic infiltrations absent from all tissues. 
Cerebrum (prenatally infected) – dilation of the ventricles and disruption of the ependymal cells with malacia of subcortical white matter. Cerebellar degeneration is marked by disorientation and reduced population of the granular and Purkinje cells. Myelin degeneration.
Eosinophilic intranuclear inclusions can be found in FPV infection, generally transient.

Therapy – symptomatic therapy and nursincg care. IV fluid therpy. Antiemetics. Gastroprotectants. Transfusions as needed. Antiserum or plasma (high titer) parvoviral antiserum may be beneficial if given before clinical signs are noted. After clinical signs develop it is of no use. Broad spectrum abs. B-vitamins.
Prevention – 
Maternal ab half live 9.5 days – successful protection with vaccination by 12-14 weeks.
Immunization – MLV not to pregnant queens. Two injections of MLV needed to protect. 
Initial vaccinations for nursing kittens between 8-9 weeks of age, then 2-4 weeks after last vaccine at 12-20 weeks of age. Annual vaccination likely not needed, kitten vaccination is likely life-long.

Canine parvoviral infection in cats – CPV-2 produces similar clinical signs, can be asymptomatic. Milder than FPV infections. CPV-2c may be most pathogenic to cats. Vaccination with FPV protects from CPV infection.




Greene Chapter 16 – Feline respiratory diseases

Most commonly multicat households, catteries, boarding facilities, etc
Multifactorial in etiology, several agents involved, number of risk factors identified

Feline herpesvirus-1 (rhinotracheitis, FHV-1) 
Alpha-herpesvirus, dbl stranded DNA, glycoprotein lipid envelope.
Fragile in environment
virtually all recovered cats become latently infected carriers. Intermittent episodes of viral shedding in oronasal and conjunctival secretions. Viral reactivation can occur spontaneously or after stress. A lag period of about 1  week occurs before viral shedding in reactivated infections. Carrier cats are likely infectious for up to 3 weeks. Virus hides in the trigeminal ganglia. Latent carrier state lifelong.
Nasal, oral, conjunctival routes of infection
Viral replication in mucosae of nasal septum, turbinates, nasopharynx, tonsils. Virus shedding can begin 24 hours post infection and can persist 1-3 weeks. Viremia rare, virus replication restricted to areas of lower body temperature.
Infection leads to areas of multifocal epithelial necrosis, with neutrophil infiltration and exudation with fibrin. Damage can occur to nasal turbinates due to viral damage. Primary lung involvement is rare. Secondary bacterial infection can enhance the pathogenic effect of FHV-1, sinusitis and pneumonia possible.
Severe upper respiratory disease. Incubation 2-6 days. Sneezing, inappetance, pyrexia, serous ocular and nasal discharges. Excessive salivation and drooling. Conjunctivitis, with hyperemia and chemosis. Discharges may be copious, gradually become mucopurulent and cause crusting. Severe cases may experience dyspnea and coughing. Rare oral ulceration.
Ulcerative and interstitial keratitis and corneal sequestration.
Mortality may be high in young kittens or immunosuppressed cats. Clinical signs generally resolve in 10-20 days. Permanent damage may occur to the turbinates leading to bacterial rhinitis, turbinate osteomyelitis, sinusitis, conjunctivitis. Smushy faces more prone to complications.

Feline calicivirus (FCV)
Small unenveloped single stranded RNA virus of Vesivirus genus, calicivirus family.
All members felidae
Survives up to 1 week in external environment, more hearty against disinfectants, susceptible to diluted bleach
Large number of different strains exist. Generally closely related enough to offer cross protection.
Carriers shed more or less continuously and are mostly therefore always infectious to other cats. Virus persists in tonsilar tissue. Carrier state may be lifelong. Most animals however recover and appear to eliminate virus. Reinfection possible. Vaccination protects against disease but not carrier state.
Oral, conjunctival, nasal infection. Viral replication mainly occurs in the oral and respiratory tissues. 
Oral ulcers. Begin a vesicles, which rupture, with necrosis of the overlying epithelium and infiltration of neuts at the periphery and base. Healing takes 2-3 weeks.
Pulmonary lesions appear to result from initial focal alveolitis, leading to areas of acute exudative pneumonia and to development of a proliferative, interstitial pneumonia. 
Variation in virus strain leads to wide range of clinical signs. Mild: fever, oral ulceration, mild resp signs and conjunctival signs. Severe fatal outbreaks have been reported. Cats typically stay brighter than with FHV-1. Oral ulceration generally is restricted to tongue.
Less sneezing, conjunctivitis, oral/nasal discharges seen than with FHV-1. Rare skin ulceration. Occasional lameness/fever.
Severe systemic syndrome: facial/paw edema, fever, classic signs of upper respiratory infection, icterus, hemorrhages from nose and into feces. Necropsy findings included pneumonia, hepatomegaly, pancreatitis, pericarditis.  Many cats were completely vaccinated. 
Chronic oral disease, lymphoplasmacytic gingivitis stomatitis complex (LPGS) has been associated with FCV infection.

Bordetella bronchoseptica
Aerobic, gram negative coccobacillus
Widespread in cat population. Association between this and resp infxn in cattery seen. Transmisison between cats and dogs possible. Carrier state may occur. May be shed in oropharyngeal and nasal secretions for at least 19 weeks.
Oral infection. Colonizes mucosal surfaces. Bacterium uses several virulence factors: to attach and adhere to respiratory cilia. Ciliastasis and destruction of the cilia occur – resulting in failure of the mucociliary clearance mechanism and facilitating further colonization and persistence of bacteria.
Toxins released are responsible for local and systemic inflammatory damage.
Precise pathogenesis in cats is unknown, but upper respiratory infection seems most common in cats.
Sneezing, oculonasal discharge, coughing, dyspnea, cyanosis, death by bronchopneumonia. Less coughing.


Chlamydophila felis (prev psittaci) – persistent conjunctivitis
Reoviruses
Cowpox
Mycoplasms 


Diagnosis – clinical signs (Oral ulcerations = FCV, persistent conjunctivitis = chlamydia)
Confirmatory diagnosis by oropharyngeal or conjunctival swabs – virus isolation, ELISA, PCR. Serology generally not helpful.
Bordetella – oropharyngeal swabs into charcoal Amies transport medium.

Therapy – 
Broad spectrum antibiotic therapy should be given to help control secondary bacterial infection.
Tetracyclines – best for bordetella. Also TMS and enrofloxacin. Consider azithromycin.
Good nursing care. Aromatic foods. Nasal decongestants.

Vaccination – Avail for FCV and FHV-1


Questions for Feline panleukopenia virus and feline upper respiratory diseases.

1. The ideal antibiotic treatment for bordetella is (as per Greene). doxycycline
2. Additional antibiotics that may be effective for treatment of bordetella include: azithromycin, TMS, enrofloxacin
3. The culture medium used for Bordetella cultures is? Amies
4. One major differential clinical signs between FHV-1 and FCV? Oral ulcerations, keratitis
5. True or False Cats can be infected with CPV-2.
6. True or False: Vaccination with FPV can lend protection against CPV-2.
7. True or False: FPV is infective in all felidae, minks, and raccoons.
8. [bookmark: _GoBack]True or False: In FHV-1 Viremia  is rare as virus replication restricted to areas of lower body temperature.
9. In addition to FHV-1, FCV and bordetella, name potential other cause of feline upper respiratory disease:
Chlamydophila felis (prev psittaci) – persistent conjunctivitis
Reoviruses
Cowpox
Mycoplasms 
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iapted from Gaskell RM, Radford AD, Dawson 5. 2004. Feline infectious respiratory disease, p 580. In Chandler EA,

ell €], Gaskell RM (eds), Feline medicine and therapeutics, ed 3, Blackwell Publishing, Oxford. Used with permission.

/1, Feline herpesvirus; FCV, feline calicivirus; Bb, Bordetella bronchiseptica; ChF, Chiamydophila felis; +++, marked; ++,
re;

. mild; (+, less commor; +/~, subclinicat; -, absent.
a  Strain variation.
b Often persistent
c  Slight wetness may be seen around the mouth if ulcers present.









