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eline calicivirus is a single-

stranded nonenveloped

RNA virus of the genus
Vesivirus in the family Caliciviri-
dae, and it can result in a wide

range of clinical outcomes.
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» Clinical outcomes include:
« Upper respiratory signs such as conjuncti-
Definition vitis and/or rhinitis, often as a coinfection
» The feline calicivirus (FCV) genome can with other feline upper respiratory
mutate rapidly, and repair rates are pathogens; less commonly, bronchointer-
minimal, thereby increasing biotype stitial pneumonia3
diversity over time. « Oral and/or lingual ulcerations; vesicular
+ Although antigenic variability is common, lesions on the nasal philtrum or footpads!
all FCVisolates are grouped into a single « Chronic gingivitis/stomatitis; faucitis*
serotype. (based on studies that have correlated
« Debate exists among virologists regarding clinical signs with the isolation of FCV,
whether more than 1 serotype exists.! although attempts to reproduce disease
» Antigenic differences between FCV isolates to fulfill Koch’s postulates have not been
create challenges for the development of successful, which suggests that cofactors
broadly protective vaccines.? are involved?)
« Febrile limping syndrome® (self-limiting)
Systems « Outbreaks of a highly contagious, virulent
» FCVinfection is often subclinical but can systemic disease with high mortality
be responsible for a wide variety of clinical rates, characterized by fever, subcutane-
presentations. ous edema of the head and paws, severe
» Clinical outcome depends on factors (eg, oral ulceration, epithelial necrosis, and
viral biotype, route of exposure, host age, multi-organ failure (virulent systemic
immune/vaccination status, concurrent feline calicivirus, VSFCV)®" (see Managing
disease). a Virulent Calicivirus Outbreak).

Incidence & Prevalence
» Prevalence varies primarily according to the
number of cohabiting cats, with estimates
ranging from approximately 10% in pet cats
housed singly or in small groups to 25% to
40% in shelter-housed cats and up to 90% in
some colonies.?
» Viral shedding from acutely infected and
subclinical carrier cats is the most common
source of infection for susceptible cats.>®
« Carriers can shed varying amounts of virus
consistently or intermittently for months
to years and can be responsible for
maintaining high infection prevalence in
group-housed cats.®

« A separate group of cats appears to be
resistant to infection despite constant

a Photophobia and unilateral exposure; this could be a result of a

mucopurulent ocular discharge in a cat robustimmune response or perhaps
associated with feline calicivirus and specific characteristics of the host viral
secondary bacterial infection. receptors.®
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Geographic Distribution
» FCV has a ubiquitous worldwide distribution.

Signalment

» No breed or sex predilection has been
reported, although cats from breeding
catteries are frequently infected, probably
because of facilitated transmissionin a
multicat environment.®

Age & Range

» Acute oral and/or respiratory signs and
febrile limping syndrome are more likely to
occur in kittens and young cats.?

Causes

» Transmission occurs mainly by direct
contact or via fomites.

» Aerosol transmission plays a minor role in
spreading virus over distances of more than
1.3 m, probably because of the lack of viral
aerosol production and the relatively small
feline tidal volume.*®

» As a nonenveloped virus, FCV is highly
tolerant to environmental stressors, as
opposed to other respiratory pathogens (eg,
FHV-1), and persists for at least 1 monthin a
dry environment at room temperature and
perhaps longer at cooler temperatures.

+ FCV is also more difficult to deactivate with
disinfectants compared with most bacteria
and enveloped viruses.

Risk Factors

» Immunosuppressed cats and those living
under environmental stress (eg, overcrowd-
ing, poor sanitation) are most at risk for
infection.

» Young cats and kittens are most likely to
show clinical signs of disease.?

Pathogenesis
» The main routes of infection are ocular,
nasal, and oral.
« The incubation period is 2 to 10 days.?
» Viral replication occurs mainly in the

-
MANAGING AVIRULENT CALICIVIRUS OUTBREAK

Shelters are an excellent resource for information about calicivirus. The
following articles offer recommendations for dealing with a virulent
outbreak:

» Feline calicivirus & virulent systemic feline calicivirus. Koret Shelter
Medicine Program website: sheltermedicine.com/library/feline-
calicivirus-virulent-systemic-feline-calicivirus-vs-fcv. Published July
2010. Accessed July 29, 2015.

v

Hurley K. When is a virulent calicivirus really a virulent calicivirus?
Shelter Med. 2007;Nov/Dec:53-56. animalsheltering.org/resources/
magazine/nov_dec_2007/shelter_medicine_virulent_calicivirus.pdf.

oropharynx® but can occur at other The FCV
locations depending on biotype. genome can
« This causes a variety of clinical presenta- mutate rapidly
o €
tions. and repair rates
are minimal,

v

Aviremic phase is thought to occur a few
days after the initial infection and before

tissue infection causes epithelial necrosis Fhereb)!
and vesicle formation.! "!creasmg
» The pathogenesis of VSFCV could be b!otyp.e
enhanced by facilitated entrance into the diversity
circulation as either free or cell-associated over time.

virus.
« VSFCV appears to have a broader tissue
tropism than non-VSFCV.!

Clinical Signs
» Clinical signs vary widely depending on
viral biotype and host factors, but the most
common clinical syndrome recognized in
practice is characterized by acute upper
respiratory and ocular signs in kittens or
young cats (Figure 1).2
» Self-limiting lameness with pyrexia may be
seen, often in young cats.’
» FCVinfection has been associated with [
chronic gingivitis/stomatitis, faucitis, and/or calicivirus,

VSFCV =virulent
systemic feline

» The virulent systemic form of infection can calicivirus

orolingual ulcerations.
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-
INFECTION CONTROL MEASURES FOR CALICIVIRUS

Infection control is of prime importance in limiting the spread of disease
between susceptible cats. Follow these preventive measures in the event
of an infection:

» Isolate unwell cats until clinical signs have resolved.

» Quarantine healthy in-contact cats for the viral incubation period (2-10
days).

» Thoroughly clean all surfaces to remove organic matter.

» Apply disinfectants active against nonenveloped viruses (eg, 3% bleach,
potassium peroxymonosulfate, accelerated hydrogen peroxide) for the
standard 10 minute contact time.

» Wear personal protective equipment (eg, disposable gloves, gown,
mask) when handling infected cats.

cause pyrexia, edema of the head and paws,
epithelial necrosis, severe oral ulceration
and, terminally, disseminated intravascular
coagulation caused by widespread
vasculitis.®

» Infection in chronic carrier cats is often
subclinical.

Definitive Diagnosis

» Commercially available polymerase chain
reaction (PCR) panels may assist in the iden-
tification of viral antigen in ocular, nasal,
and/or oropharyngeal swab samples.

« A recent study** demonstrated that
oropharyngeal or lingual specimens were
more likely than conjunctival specimens to
yield PCR-positive results for FCV.

« Because infection can be subclinical, a
PCR-positive result does not necessarily
mean that FCV is the cause of the clinical

E‘é\é::f;g{;enf;l:s';"rus’ signs observed.
chain reaction, »Virus isolation can also confirm the

VSFCV =virulent . . .
systemic feline presence of virus, but this method is used

calicivirus

primarily in research.
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Differential Diagnosis

» The major diagnostic differentials for acute
upper respiratory infection in cats are
infections by FHV-1, Mycoplasma felis,
Chlamydophila felis, and Bordetella
bronchiseptica.*

Laboratory Findings

» In acute upper respiratory infection, CBC
and serum chemistry findings are usually
within the reference range.

» In more severe clinical disease, with fever,
anorexia, dehydration, and/or lower
respiratory tract signs, an inflammatory
leukogram and electrolyte abnormalities
might be observed.

» Other organ-specific laboratory abnormali-
ties depend on FCV biotype and body
system affected.

Imaging

» Radiographic signs of bronchointerstitial
pneumonia can be present in severe disease
caused by some FCV biotypes.3®

Postmortem Findings

» In virulent systemic FCV infection, postmor-
tem findings include subcutaneous edema
of the face and limbs, skin and mucosal
ulceration and necrosis, bronchopneumo-
nia, pancreatitis, hepatitis, and steatitis.®’

TREATMENT

Inpatient or Outpatient

» FCV should be treated on an outpatient
basis, if possible, as it is highly contagious,
long-lived in the environment, and common-
ly transmitted by fomites (see Infection
Control Measures for Calicivirus).

Medical

» There have been sparse but promising
reports of specific anti-FCV therapeutic
agents,**but none are currently available
for clinical use.
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» However, supportive therapy to correct
dehydration, ensure nutrition, provide
analgesia, and treat biotype-specific
clinical signs should be provided.

» In 1 study,'® FCV-positive cats with refrac-
tory caudal stomatitis were randomly
allocated to either a 3-week course of oral
prednisolone or a 90-day course of topical
oromucosal recombinant feline interferon
omega.

« Although only cats in the interferon group
demonstrated a significant improvement
in caudal stomatitis, alveolar/buccal
mucositis, activity level, and pain scores,
no significant differences were noted
between treatment groups for most of the
parameters studied.1®

Client Education

» Clients should be advised that many
infected cats become subclinical carriers of
the virus and that carrier cats pose a risk
for infection to susceptible cats.®

» In addition, the risk for chronic oral disease
is increased with FCV infection.*

COST KEY

$=upto $100
$$=$101-$250

$$$ =$251-$500

$$$$ =$501-$1000
$$$$S = more than $1000

Relative Cost

» PCR panel for feline upper respiratory tract
pathogen identification (commercial
laboratory): $

» Supportive therapy for acute upper
respiratory tract disease: $$

» Prolonged supportive therapy for VSFCV
until clinical resolution: $$$$

Prognosis
» In most cases of acute upper respiratory

tract disease, clinical signs resolve in days

to weeks.

« Chronic oral and gingival disease has
been associated with FCV, however, and
the development of a chronic viral carrier
state with viral shedding is relatively
common.?

» Mortality rates in the virulent systemic

form of the disease are high (33%-50%),

and prognosis is guarded.57

A separate group of cats appears

to be resistant to infection despite
constant exposure; this could be a
result of a robust immune response
or perhaps specific characteristics
of the host viral receptors.®

Prevention
» Vaccination against FCV is recommended
as core for all cats.'’

» Administration should commence in pet
kittens as young as 6 weeks of age and be
repeated every 3 to 4 weeks until 16 to 20
weeks of age in order to overcome
interference by maternally derived
antibodies.

« Cats starting their vaccination series at
older than 16 weeks of age should receive
2 doses 3 to 4 weeks apart.

« In shelters, kittens are vaccinated every 2
to 3 weeks from 4 to 6 weeks of age, and
adults are vaccinated at or before shelter
entry, preferably using a modified-live
vaccine.

« Cats should be revaccinated 1 year after
the primary series, then every 3 years for
life.” .

See page 94 for

References.
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