
4/09/2017

1

Australian companion animal
infectious disease threats – new

global vaccination trends

Richard A. Squires
Discipline of Veterinary Science

James Cook University
Townsville, QLD, Australia

I have the following disclosures related to
my presentation:
• Funding Sources - None
• Financial Interests - None
• Other Interests - None



4/09/2017

2

I have the following additional disclosures
related to my presentation:

• I am a member of the WSAVA Vaccination Guidelines Group,
an independent group of academics, whose work is sponsored
by MSD Animal Health.

• For attendance at several previous scientific meetings, the cost
of my travel, food and accommodation has been covered by
Intervet and Boehringer Ingelheim

• I have in the past undertaken paid teaching work for Merial,
Intervet and MSD Animal Health.

• I have undertaken clinical research sponsored by Intervet and
Pfizer.
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Outline of this talk

• Canine leptospirosis – including some unusual clinical presentations

• Parvovirus(es) update, including infections of cats

• An update on feline immunodeficiency and the FIV vaccine

• Update on global companion animal vaccination recommendations

vetcompass.com.au
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The VetCompass system brings big

data benefits and epidemiology

expertise to the companion animal

and equine sectors of veterinary

science and patient care.

vetcompass.com.au

vetcompass.com.au

Clinic consultation
(notes entered as usual)

Automatic uploads of
de-identified data

Data stored securely in
centralised repository

University researchers
analyse data

Results published
and disseminated

More accurate and
detailed information

available for clinicians
and student training
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Outline of this talk

• Canine leptospirosis – including some unusual clinical
presentations

• Parvovirus update, including infections of cats

• An update on feline immunodeficiency and the FIV vaccine

• Update on global companion animal vaccination recommendations

Canine leptospirosis – A diversity of
clinical presentations
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Andy – An Old Classic

• Andy, a 10-year-old male neutered Golden
Retriever; lives on a farm

• Referred for icterus and azotaemia
• Presented in late Spring (after rain)
• Oliguric acute to subacute renal failure (<

2ml/kg/hour urine output)
• Developing jaundice
• Initial leptospirosis titres were all < 1:100

Andy: Creatinine and Bilirubin
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Case Example: Thor
No jaundice

• 43kg, male, previously healthy German shepherd
dog went into oliguric renal failure during a cold
winter over the course of 1 – 2 weeks.  “Sub-acute
renal failure”.

• No jaundice
• Suburban dog, no known access to toxins
• Slight neutrophilia, mild fever

Thor: MAT Results from Day 3

Serogroup Titre

Hardjo < 1:100

Icterohaemorrhagiae < 1:100

Canicola < 1:100

Grippotyphosa 1:3200

Pomona 1:800
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“Hepatic involvement appeared to be a minor
component of the disease in these dogs.”

Could there be temporal as well as geographic variation in
seroprevalence of the different serogroups / serotypes?
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Some fatal leptospirosis cases in
very young dogs

Fatal leptospirosis cases in very young dogs
• Young dogs, < 6 months, with a severe hepatic and

or renal syndrome

• Despite clinical severity, subtle renal changes on
necropsy and histopathology

• Some with and some without jaundice

• Azotaemia more consistently present than jaundice

• Many with pulmonary oedema…
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Lepto?  A respiratory pathogen in dogs???

Pulmonary haemorrhage and oedema
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If this were not leptospirosis, what could it
be?

Serial CT features of pulmonary leptospirosis in 10 dogs.
K. Gendron, A. Christe, S. Walter, A. Schweighauser, T. Francey, M. G. Doherr, J. Lang.

Veterinary Record February 15, 2014.
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A large majority of these dogs with serious respiratory disease also
have renal involvement (azotaemia)

Haemostatic dysfunction in
leptospirosis
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The dog whose eye
changed colour…

• 7-year-old male castrated Australian
shepherd dog.  Lives on a farm.

• Sudden change of eye colour, plus lethargy,
anorexia.

http://dogtime.com/dog-breeds/australian-shepherd#/slide/7

Initial Presentation After standard treatment
for leptospirosis
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Again, the severe azotaemia was diagnostically crucial

“Upon admission, all dogs were severely azotaemic.”  – A very important clue
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JAAHA 48:256-260, 2012
Cat 1: Hyposthenuria (1.005), marked neutrophilia, azotaemia.  Pomona 1:12,800.
Complete response to ampicillin & doxycycline.
Cat 2: PU/PD, haematuria, RBC casts, uveitis, forelimb lameness, azotaemia.  1:1600
Pomona & Bratislava.  Improved but persistent uveitis.
Cat 3: Collapsed, severe azotaemia, thrombocytopenia, large irregular kidneys, CNS
signs, dyspnoea, death.  Severe tubulointerstitial nephritis.  Bratislava & Autumnalis
1:1600, Pomona & Icterohaemorrhagiae 1:3200
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Cases may test negative early in the clinical course, seroconverting a little later

Performance of the new Idexx in-practice SNAP test
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Last week

http://www.dogsnaturallymagazine.com/report-lepto-vaccine-uk-dogs-dying/
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Outline of this talk

• Canine leptospirosis – including some unusual clinical presentations

• Parvovirus update, including infections of cats

• An update on feline immunodeficiency and the FIV vaccine

• Update on global companion animal vaccination recommendations
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Last year, October…

Too early to comment on disease associations; may be relatively benign
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“The major cause of death of the kittens was
FPV, which accounted for 25%. This is

surprising given the good uptake of FPV
vaccination in the UK, especially by the cat
breeding community, and 56 per cent of the

kittens were pedigree.”

Who is infecting who?

FPV  & CPV-2 variants
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In vivo

• FPV-type viruses replicate efficiently in cat tissues and
are shed in faeces

• FPV-type viruses replicate in thymus and bone
marrow of dogs, not in gut

• CPV-2 variants all replicate efficiently in canine and
feline tissues, including intestinal tissues

CPV-2a, -2b & -2c in felids

• Domestic cats (all 3)
• Cheetah in Namibia (2b)
• Siberian tiger in Germany (2a)
• Leopard cats in Vietnam and Taiwan

(-2a and -2b)
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Predominance of Canine Parvovirus
(CPV) in Unvaccinated Cat

Populations and Emergence of New
Antigenic Types of CPVs in Cats

Vietnam, Taiwan

“...of feline parvovirus isolates in Vietnam
and Taiwan... more than 80% of the isolates
were of the canine parvovirus type, rather

than feline panleukopenia virus”
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CPV was detected in faeces of 32.5% (13/50) of cats in feline-only shelter and 33.9% of
cats in a mixed shelter.  All healthy.  No FPV!

32 semi-feral cats

11/32 PCR +ve

8/32 good DNA

7 CPV
1 FPV

(25% def. +ve)
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Persistent CPV infections in cats

• Inside PBMC despite neutralizing antibodies

Virology 278, 13-19 (2000)

Molecular screening by PCR detects
panleukopenia virus DNA in formalin-
fixed hearts from cats with idiopathic

cardiomyopathy and myocarditis.

Meurs KM. Fox PR. Magnon AL. Liu S. Towbin JA.

Department of Veterinary Clinical Sciences, The Ohio State
University College of Veterinary Medicine, Columbus, OH

43210, USA. meurs.1@osu.edu

Cardiovascular Pathology 9(2):119-26, 2000
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Molecular screening by PCR detects
panleukopenia virus DNA in formalin-
fixed hearts from cats with idiopathic

cardiomyopathy and myocarditis

“...Panleucopenia virus was
identified by PCR in 10 of 31 cats
with cardiomyopathy but in none

of the controls…”

HUMAN DATA

EV=23 (9.4%),
ADV=4 (1.6%),
PV B19=126 (51.4%)
HHV-6=53 (21.6%),
EBV=5 (2.0%),
HCMV=2 (0.8%),
(27.3% with multiple infections.

Parvovirus B19
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Risks of cross-species transmission?
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Outline of this talk

• Canine leptospirosis – including some unusual clinical presentations

• Parvovirus update, including infections of cats

• An update on feline immunodeficiency and the FIV vaccine

• Update on global companion animal vaccination recommendations

A world-first
A retrospective case-control field study
FIV status was carefully determined
Cats were “observed” for 3+ years

440 cats with outdoor access
139 vaccinated (cases)
301 unvaccinated (controls)
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FIV vaccine field study
• Strict inclusion criteria meant numbers were whittled down to:

• 89 vaccinates
• 212 unvaccinated controls

• 5/89 (6%) of vaccinates became infected over the study period
• 25/212 (12%) of unvaccinated controls
• Vaccine protective rate = 56%, but…

FIV vaccine field study

• 95% confidence interval for degree of protection extended all the way
from -22 to +84%

• p = 0.14,  so…
• “Casts doubt on degree of protection afforded in the field…”
• “Retesting before annual revaccination may be prudent…”
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FIV vaccine field study

• Power analysis a priori assumptions:
• 3% prevalence in vaccinated cats
• 16% in unvaccinated controls

• > 5-fold less FIV prevalence anticipated due to
vaccination

• Would a lesser degree of protection be of interest
to practitioners?  To how high a standard should
this particular vaccine be held?

Now, a story about myth busting!

• “Point-of-care diagnostic test kits for diagnosis of FIV infection cannot
distinguish truly infected from vaccinated, uninfected cats”

• A workaround was developed (apart from PCR) but it was largely
ignored
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Misconceptions about PCR
• PCR got a “holistic” undeserved reputation for

unreliability, emanating from North America, an
accident of history…

• Those different point-of-care antibody detection
tests work quite differently…
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• Those different p-o-c antibody detection tests
detect different things…

• Whether detection of different proteins has much
to do with the clinically important differences in
performance between the tests is presently
unclear.
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False +ve = vaccinated, uninfected cat.
PPV tells the story best, I think.

Further study…
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Further study…
• Looking at cats during or shortly after primary

vaccination, it doesn’t work so well.

• 2 weeks post 2nd vaccination:
• Anigen: 7/12 positive
• Witness: 8/12 positive

• 1 month after 3rd (final) vaccination:
• Only 2/12 positive (each test)

• All negative by 6 months post vaccination

Adult cats in for revaccination…

• There is a need to study what is the situation after annual boosting.
(Work published to date considered only the primary vaccination
program; 3 injections, 4 weeks apart)

“A similar longitudinal study to the current design is required in adult cats prior to
and following annual FIV vaccination to determine whether this period of
detectable antibody response with PoC test kits such as Witness extends beyond
primary FIV vaccination.”
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Outline of this talk

• Canine leptospirosis – including some unusual clinical presentations

• Parvovirus update, including infections of cats

• An update on feline immunodeficiency and the FIV vaccine

• Update on global companion animal vaccination
recommendations
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http://www.wsava.org/guidelines/vaccination-guidelinesJo
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What are the updated recommendations?

1. Last primary puppy and kitten vaccination goes
up from 14 – 16 weeks to 16 weeks plus

2. “First annual booster” (so named) goes from 12 –
16 months to 6 – 12 months

3. FIV vaccine goes from being “not recommended”
to “non core”
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4. “Low risk” and “high risk” situations and feline
lifestyles are better defined

5. Updated consideration of anatomical sites for
injection of vaccines in cats

6. Much more thoroughly referenced.  Quality of
evidence considered.

What are the updated recommendations?

Explaining the updates
1. Last primary puppy and kitten vaccine goes

from 14 – 16 weeks up to 16 weeks plus
2. “First annual booster” goes from 12 – 16 months

to 6 – 12 months

3. FIV vaccine goes from “not recommended” to
“non core”
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Effect of interfering maternal
antibody
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39 dogs

2 vaccines

1:320 highest
puppy titre
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63 pups

6 vaccines

…92.2% seroconverted to CPV after the 12-week vaccination.  Possible reasons for the
non-responsiveness of nearly 10% of the puppies are discussed.”

388 dogs

58 litters

4 manufacturers
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Explaining the updates
1. Last primary kitten vaccine goes from 14 – 16

weeks up to 16 weeks

2. “First annual booster” recommendation goes
from 12 – 16 months to 26 – 52 weeks

3. FIV vaccine goes from “not recommended” to
“non core”

“First annual booster”

• Change to ~ 26 weeks of age
(but guidelines are pragmatic and
state up to 52 weeks in this iteration)

• The only immunological rationale for the 12-16 month
“booster” (when using modern MLV core vaccines) has
been to catch the small percentage of puppies and
kittens that fail to respond immunologically at 16
weeks.

• So why leave them open to infection until they are 12 –
16 months of age?

• Absolutely does not preclude a first annual health check
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Explaining the updates

1. Last primary kitten vaccine goes from 14 – 16
weeks up to 16 weeks

2. “First annual booster” goes from 12 – 16 months
to 6 – 12 months

3. FIV vaccine goes from “not recommended”
to “non core”

Explaining the updates?

4. “Low risk” and “high risk” situations and
feline lifestyles are better defined

5. Updated consideration of anatomical sites for
injection of vaccines in cats

6. Much more thoroughly referenced.  Quality of
evidence considered.
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What is “high risk”?

• Cats that go into boarding catteries should be vaccinated
against FCV / FHV-1 annually, with the injection preferably in
the months leading up to boarding

Duration of Immunity
(DoI) data
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FPV, FHV-1, FCV

• Scott FW, Geissinger CM. (1997) Duration of
immunity in cats vaccinated with an inactivated
feline panleukopenia, herpesvirus and calicivirus
vaccine. Feline Practice 25: 12-19.

• Scott FW, Geissinger CM. (1999) Long-term
immunity in cats vaccinated with an inactivated
trivalent vaccine. American Journal of Veterinary
Research 60: 652-658.

Despite the title of this paper, vaccinated cats developed more
significant illness than did the cats in the much earlier Scott &

Geissinger studies.  Control cats were worse affected, but protection
was limited, esp. against FHV-1
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Despite the title of this paper, vaccinated cats developed more significant illness than
did the cats in the much earlier Scott & Geissinger studies.  Control cats were worse

affected than vaccinates, but protection was limited, esp. against FHV-1

FHV-1

Despite the title of the paper, vaccinated cats developed more significant illness than
did the cats in the much earlier Scott & Geissinger studies.  Control cats were worse

affected than vaccinates, but protection was limited, esp. against FHV-1

FCV
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“After primary FeHV-1 infection, cats are largely resistant to disease following further
challenge but after six months or more, protection may only be partial.”
“Thus in cats with a previously low risk of exposure going into a high risk situation such as a
boarding or rescue shelter for example, annual vaccination might still be considered
appropriate.”
“…the relative efficacy was shown to decrease from 95% shortly after primary vaccination,
to 52% after 7.5 years”.

Explaining the updates?

4. “Low risk” and “high risk” situations and feline
lifestyles are better defined

5. Updated consideration of anatomical sites
for injection of vaccines in cats

6. Much more thoroughly referenced.  Quality of
evidence considered.
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Surprisingly good tolerance reported in this study
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Evidence-based guidelines
• Guidelines are much more thoroughly referenced

than previously

• Quality of evidence is considered using a
specifically developed scale for publications in
veterinary vaccinology

Lastly…
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