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My interest in FIV began...
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Isolation of a T-lymphotropic virus from domestic cats

with an immunodeficiency-like syndrome

RC Pederies, EW Ha, ML Brown, J¥ Yemasata
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Abstract

A highly T-lymiphotropic vinus was isolaled from cats in 8 caliesy in which all the animals were
seronegative fod feling leukemia vings. & numibes of cals i one pen had died and several had
an immunodefcincy-ike syndroma. Only 1 of 18 normal cats in the cattery Showed Sendlogic
ewldence of infection with this new virus, whereas 10 of 25 cats with signs of Il heslth wers
seropositive for the virus, Tentatively designated feline T-lymphotropée lentivirus, this new
feline retrovirus appears (o be antigenically distinct froem human immunodeficiency yires.
There |5 no evidence for cat-lo-human (ransméssion ol the agent. Kittens exparimeanially
imfecied by way of blood or plasma frem naturally Infeciad animals deveioped generalized
lymphadenopathy saveral weeks laber, became transiently febrlle and leukopenic; and
1 9 8 6 continued fo show & generalized lymphadenopathy 5 months after infection

FTLV = FIV



Feline

immunodeficiency

virus
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Andrew Sparkes
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https://en.wikipedia.org/wiki/Reptiles_(M._C._Escher)



Clinical decision-making / Lack of Data / Uncertainty

https://www.nytimes.com/2020/04/07/science/coronavirus-uncertainty-scientific-trust.html



Veterinary clinicians must be able
to manage cases and make
decisions where there is incomplete
or unclear data.

[In this respect, | think far more is
demanded of veterinarians than of
medical doctors]



New graduates must be able o appreciate the difference
in value 1o be attached o different sorts of literature,
presentations and evidence, for example, recognising
commercial and other lorms of bias.

Demonsirate the ability to criically review and
evaluaie evidence, in support of practising
avidence based velerinary medicine.

Velerinary surgeons musl be able 1o manage cases and
make decisions where there is incomplate or unclear
clala, For exampla, it is not akwvays possible bo e a full
=of of tests or range of diagnostic procedures which may
0Ty T Ty ] T T AT E W T T T VLT TS TR T prechude the investicgation of the 'pedect’ case. They
information is incomplete, deal with contingencies, B l=s Boel e ¥ e 8 (s ¥:lalle laT=1 @ TaTs fots ey W is R [ Mgy a 110 ]
and adapt io change. circumstances, know how o cope appropriately when
e . p— aither making other plans or adapling 1o contingencies
The Royal Collegeof / £ 0K ) and the unexpecled, and identity appropriate options for

. / further diagnosis, elemal, should & c
Veterinary Surgeons | PN Sxiodn R s s ot e

Day One Competences ;

Thi= could be situations where there is ambiguity and/or

Edition Published 2020 = Act profeasionally in complex sifuations. sty wh ﬂ'IErEI'I'IE]I'tIE-‘I'IleEHdi —-— :

Mew graduates will need to be able to assess haalth
and welfare records (and production records whers
appropriate) and implement health plans, This does not
only apply to production animals but is impaortant for amy
kept animals, particularty those kept in groups.

Advise on, and Implement, preventative
programmes appropriate to the species and in line
with accepled animal health, wellare and public
heaith eand environmental standards.

SETTIMG
VETERIMAKY

FANDARDS https://www.rcvs.org.uk/document-library/day-one-competences/




Some guestions
about vaccination of
cats against FIV
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What commercial FIV
vaccines exist in the world?

Where are they sold?

Are there any new FIV
vaccines in the pipeline? If
not, why the dry pipeline?
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Fel-O-Vax® FIV

2002 — 2017 USA

2003 — 2017 Canada

2004 onwards New Zealand, Australia

2008 onwards Japan
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Tahle 1
Vaccines which did not protect from FIV infection
Tnjor of Varear {ililar Virue Dgsr af Adjuvant fmmn mization e flrmjer Moo, s
i orign of advari i fuarim seherdicle in wrus i kg imferted fma.
WIETI R ] lpin bl gpeal
FIv feline Trells ToelkGLE 10 g p24kil7 iaroms 0.5,.18 Hll-a 5/
VIS VAT RN IESRATIAEY
Haoske #f al 1992 oo iroly - - - - = M GlL-8 374
recumibinani pd E. coli GL4A 50 ety p24 isComs 0357 20 GL-A 4/4
VLN scoms
Vierse hisoir, LrFK LrFK UT113 § O g alui=ankl L6 1IUTIIS 5/5
il Ronke virus
and imacinabed
Hesaclink VTN VECT e LUrFK CrFE uUTia IWH alus-mil {6 000 UTI14 5/5
unpublished virus
ceihvac:] feline T-cells Gl-& Pu 10" cells quil A 045609 12,15 Gl L Ty
Mo #f el 1992 inadtivaled
cull vaccine
ool - - - - - 2 GLA 45
relbvac-2 2ol Gl-A 10 cells aquil A 036 ™0 G 474
Hosbe o il imactivabcd
n panhl,-l:l cell varcine cobresbe - - - |;|||i-1 A 0.%6 0 GL-E /4
conirls - = - - - 0 CL-8 A4
vaccine-1 CFK uUTI11a 2 5u i cells alu/ MDP .56 10 U113 5/5
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From: Hosie MJ. The development of a vaccine against feline immunodeficiency
virus. Br Vet J. 1994 Jan-Feb;150(1):25-39
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microbiology

Veterinary Microbiology 58 (1997) 155-165 —

Effect of dual-subtype vaccine against feline
immunodeficiency virus infection

Tsutomu Hohdatsu **, Susumu Okada °, Kenji Motokawa °,
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Dry pipeline?
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Review
Lessons Learned in Developing a Commercial FIV

Vaccine: The Immunity Required for an Effective
HIV-1 Vaccine

Bikash Sahay and Janet K. Yamamoto *
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Dry pipeline?
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Immunogenicity and Efficacy of a Novel
Multi-Antigenic Peptide Vaccine Based on
Cross-Reactivity between Feline and Human
Immunodeficiency Viruses
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Why was the only
commercially-available FIV
vaccine taken off the market in
North America?

It sold relatively poorly. But why?



Courtesy of Dr Hilary Burbidge



“The la rger ISsue” — Vaccination led to diagnostic confusion..

5. Conclusion

At this time 1t 1s impossible to know whether vaccination
with Fel-O-Vax™ FIV will be, on balance, beneficial or harm-
ful. To its credit, the vaccine has the potential to protect vac-
cinates from infection. However, the likelihood that protection
will be induced i1s unknown: held etheacy data are lacking and
will probably remain so for the foreseeable future.

The larger issue is the confusion that vaccination causes in
determining infection. Accurate diagnosis of FIV infection sta-
tus is mmportant for both nfected and uminfected cats. Misdi-
agnosis of mfection in vaccmated uninfected cats, and
kittens born to vaccinated queens, may lead to their being eu-
thanatized. The inability to determine the infection status of
a vaccinated cat may have other negative effect on its health:
iIf mfection remains undetected. the cat will not receive the
specialized care it requires. Likewise. whether vaccination
will reduce or even increase the incidence of mfection m the
cat population at large 1s unknown (for example, vaccinates,
mistakenly assumed to be uninfected. might be permitted out-
doors or adopted into households with resident cats, thereby

fomidable online ot wweosciencedireci.com

sossses o BIOLOGICALS

Rinligicads 13 {2005%) 285217

wan glspvwr comfkeatehiokpoals
Feline immunodeficiency virus vaccine: Implications for diagnostic
testing and disease management
James B, Richards®

Cororll Felinr Headth Ceater, Corsel Dodveray Calivge off Vederasary Mvdicie, S5 000 Sehurmeer Wail, oo, NF TIRF, 1054

Acoepoed 19 Asgoss NS

2005

infecting cats to which they would not otherwise be exposed).
From both an epidemiologic and an individual cat perspective,
the question, *'Is it better to vaccinate or better not to vacci-
nate?” remains impossible to answer with any degree of
certainty.



FIV Ab +ve

or Infected?

Vaccinated?



2005 Accuracy of polymerase chain reaction assays
for diagnosis of feline immunodeficiency
virus infection in cats

STYWINY TTIYINS

P Cynda Crawford, pvM, PhD; Margaret R. Slater, DVM, PhD; Julie K. Levy, DVM, PhD, DACVIM

JAVMA, Vol 226, No. 9, May 1, 2005 Scientific Reports: Original Study 1503

The variability of serological and molecular
2()()4 diagnosis of feline immunodeficiency virus infection

D. Bienzie, F. Reggeti, X. Wen, 5. Little, J. Hobson, 5. Kruth

Abstract — Diagnosis of feline immunodeficiency virus (FIV) infection by polymerase chain reac-
tion (PCR) has recently become available, but little 1s known about the performance of this assay.
The purpose of this study was to determine the sensitivity and specificity of PCR diagnosis of
FIV infection. Replicate aliquots of blood samples from cats identified as FIV positive or negative
by 2 previeus enzyme-linked immunosorbent assay (ELISA ) results, and from climeally healthy dogs,
were submitied to different laboratories for FIV serologic diagnosis and PCR. The PCR products
obtained in | laboratory were sequenced to determine the FIV subtype. The PCR assays correctly
identified 100%, 804%, and 50% of the FIV-positive samples. and 100%. 90%. and 70% of FIV-
negalive samples. Each dog sample was reported as FIV PCR positive at least once, and FIV subtypes
A. B. and C were identified. It was concluded that PCR tests currently available for FIV infecion  Can Vet J 2004; 45:753-757

are unrehiable, with lnghly varable sensitivity and specificaty.



Since its discovery, has FIV
evolved to become so mildly
pathogenic that we need not
be concerned about trying to
prevent FIV infections or
minimise FIV-associated
diseases?

Or has it never been
particularly pathogenic?
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CLINICAL UPDATE
“...1t is much harder to : Study claims no evidence that
associate natural infe(;z‘ion Fel-O-Vax F1V prevents F1V infection
with the development Of in cats in New Zealand
disease and several recent " -
studies in North America T
have failed to detect
significant differences in the o L
life-span of cats infected by ot W i
FIV and the life-span of o
uninfected cats.” e e
(Ravi et al. 2010) T e e

]{l'f!"‘: :".” -N[J..'\"I BVSc, PRl DSc, r'.|||-|--||| i
ACYE




Quality vs Quantity of Life




Can Vet ] 2010;51:271-276

Naturally acquired feline immunodeficiency virus (FIV) infection in cats
from western Canada: Prevalence, disease associations, and survival

analysis
Madhu Ravi, Gary A. Wobeser, Susan M. Taylor, Marion L. Jackson

Abstract — This rerrospective study evaluared epidemiologic features and disease associations of feline immuno-
deﬁcienc].-' virus (FIV) infection in client owned cats from western Canada. Among 1205 cats that were tested
66 (5.5%) were positive for FIV antibody (FIV™) with a higher prevalence in males than females, FIV* cats were
older than the overall popularion. Epidemiologic features and disease associations were compared berween 58 FIV™*,
but feline leukemia virus negative (FelV™) cats and 58 age and sex martched FIV-negative (FIV™), Fel V™ cars,
FIV positivity was associated with a history of bite wounds, increasing age, and male gender. Lethargy and oral
diseases were significantly associated with FIV positivity. Although several FIV* cats were euthanized, the survival
time of FIV* cats after diagnosis was not significantly different from thar of FIV™ cats. In summary, FIV prevalence
was low in cats from western Canada, clinical signs/diseases were mild, and lifespan was not different in FIV* cars.

Lethargy and likely painful oral diseases were
significantly associated with FIV positivity



Can Vet ] 2010;51:271-276

Naturally acquired feline immunodeficiency virus (FIV) infection in cats
from western Canada: Prevalence, disease associations, and survival

analysis
Madhu Ravi, Gary A. Wobeser, Susan M. Taylor, Marion L. Jackson

Abstract — This rerrospective study evaluared epidemiologic features and disease associations of feline immuno-
deﬁcienc].-' virus (FIV) infection in client owned cats from western Canada. Among 1205 cats that were tested
66 (5.5%) were positive for FIV antibody (FIV™) with a higher prevalence in males than females, FIV* cats were
older than the overall popularion. Epidemiologic features and disease associations were compared berween 58 FIV™*,
but feline leukemia virus negative (FelV™) cats and 58 age and sex martched FIV-negative (FIV™), FelV™ cars,
FIV positivity was associated with a history of bite wounds, increasing age, and male gender. Lethargy and oral
diseases were significantly associated with FIV positivity. Although several FIV* cats were euthanized, the survival
time of FIV* cats after diagnosis was not significantly different from thar of FIV™ cats. In summary, FIV prevalence
was low in cars from western Canada, clinical signs/diseases were mild, and lifespan was not different in FIV* cats.

In this study, the control comparator group were not healthy age-
and sex-matched cats. They went to the vet and were judged to
need blood sampling. “Most had clinical problem(s)”



Can Vet ] 2010;51:271-276

Think about use of these cats as controls...

* QUOTE: Cats were retrovirus tested for one of the following reasons:-

* to establish retrovirus status before introduction to a new household;
* to evaluate possible underlying infection (presumably because they were ill);

* to evaluate potential exposure to these viruses after a known fight with
another cat (tested, but perhaps too early to detect FIV infection),

* to establish retrovirus status before vaccinating for FelV (F/V vaccine was not
yet available then)



Can Vet ] 2010;51:271-276

Naturally acquired feline immunodeficiency virus (FIV) infection in cats
from western Canada: Prevalence, disease associations, and survival

analysis
Madhu Ravi, Gary A, Wobeser, Susan M. Taylor, Marion L. Jackson

1205 cats in western Canada that were taken to the vet, who

judged them to need blood sampling. “Most had clinical
problems”. 58 cats were FIV +ve / FelLV -ve. So 58 FIV -ve

/ FelLV -ve cats were RANDOMLY selected from the
remaining 1147 as controls. It was not the healthy cats

chosen as controls. Why only 58 controls?



e Lethargy
* Stomatitis
* @Gingivitis

* Periodontal disease

Why only 58 controls?
e Ocular diseases?
 Glsigns?

In those with kidney
disease, it was more
severe in the FIV +ve cats

Can Vet ] 2010;51:271-276

Table 3. Clinical signs, disease conditions, and lifestyle of FIV* and FIV~ cats

Clinical slgns, dizeases, and Eifﬁt}-'lt

Prior bite wounds

Anorexia

Lethargy

Welghr loss

Gastrointestinal signs
{vomition and diarrhea)

Fever

Lymphadenopathy

Oral disease {stomaritis/gingiviris/
periodontal disease)

Ocular disease

Respiratory disease
upper respiratory tract infection
lower respiratory tract Infection

Renal I:I.i!ﬂl'ieh

Endocrinopathies
diaberes mellitus
hyperthyvroidism

Skin disease

(titis externa

HE\DP'E.Ei:]

Anemia

Cardiac disease

Lifestyles
-IJII[I:I-DDT

indoor

* P 0005 conshdered stpnificant.

* Renal failure was diagnosed in 6 of @ FIV* cats and 2 of 14 FIV- cats.

FIv+

[ = 58)
17

13

13

7
+

3
2

23

11

et
— b b G B L ] WD N ] D

ki
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= Lifestyle information available for 27 FIV™ and 16 FIV™ cats,

FIV-
(n=5B)

5
14
5
11
10

)
2

s

4
11
)

e = e b N B Bad ol e =

o

Odds ratio
(959 CI)

4.4 (1.37-14.98)
0.91 (0.35-2.34)
3.06 (0.92-10.76)
0.59 (0.19-1.81)
0.36 (0.0-1.35)

mall. 24
1(0.1=10.38)

5.7 (1.94-17.52)

3.16 (0.85-12.72)
0.89 (0.3-2.5)
0.66 (0.2-2.08)
3.11 {0.27-8.05)
0.67 (0.25-1.76)
1.85 (0.4-8.1)
1.53 (0.2-13.68)
2.07 (0.31-17.1)
1.22 (0.31-4.99)
3.23 (0.55-24.34)
0.48 {(0.06-3.25)
2.04 {(0.14-5.9)
0.24 (0.01-2.37)

2.72 (0.7-10.41)
0.37 (0.08-1.69)

Pvalue

0.004*
0.83
(. (4"
0.3
0.08

1

(.0006

0053
0.8
0.43
0.31
0.37
(.34
1
0.68
0.75
0.27
(.68
(.56
.36

0.14
017
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Association between naturally occurring
chronic kidney disease and feline immunodeficiency
virus infection status in cats

2
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=
=
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Joanna D, White, gvse; Richard Malik, pvse, MvetClinsiud, Ph;
Jacqueline M. Norris, Bvse, Mvs, Php; Nicholas Malikides, Bvsc, MverClinsiud, PhD

Objective—To investigate the association between naturally occurming chronic kidney dis-
gase (CKD) and FIV infection status in cats in Australia.

Design—Case-control study.

Animals—73 cats with CKD and 69 cats without historical, physical, or chinicopathologic
evidence of CED.

Procedures—Cats were tested for serum antibodies against FIV glycoprotein 40 (gpd0) by
use of an immunomigration assay. Information regarding age, breed (purebred or domes-
tich, and sex was obtained from medical records. Analysis was performed on data from
cats stratified into 2 age categories (= 11 years old and = 11 years oldl, Univariable and
then multivariable analyses were performed to investigate the relationship betwean CKD
and the study varisble (FIV infection), the latter analysis acoounting for breed (purebred or
domestic), sax, and veterinary hospital of ongin

Results—Results of multivanable analysis revealed that younger cats with CKD {< 11 years
old) ware significantly more likaly to have positive test results for serum antibodies against
FIV gp40 than were cats without CKD. Mo significant associations were found betwean
CKD and FIV infection, breed, sex, or hospital of arigin amaong older (= 11 yaars old) cats in
the multivaniable analysis,

Conclusions and Clinical Relevance—Among cats < 11 years of age, those with CKD
were significantly more [ikely to have positive test results for serum antibodies against FIV
gp40 than were cats without CKD, It cannot be definitively established from results of this
study whether infection with FIV preceded the development of CKD, and tha role, if any, of
FIV in the establishment or progression of CKD remains 1o be determinad. (J Am Vet Med
Assoc 2010,236:424-429)
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Feline Morbillivirus, a New Paramyxovirus Possibly
Associated with Feline Kidney Disease

Eun Jin Choi LY Victoria Ortega 2.4 and Hector C. Aguilar 12w

1 Depar'rn'ent of Mi:;mbininﬁ':r, Cormel] L'nivmit:.:, Ithaca, NY 14833, USA: ecT 3 cornelledu
?  Department of Microbiology and Immunology, College of Veterinary Medicine, Cornell University,
Ithaca, MY 14850, USA; voSeicornell edu

Correspondence: hado3@cornelLedu; Tel: +1-607-253-4029
1+ These authors contributed i.l--u:{u.:l].l:.-r to this work

chedk for
Received: 22 March 2020; Accepted: 28 April 2020; Published: 1 May 2020 updates

Abstract: Feline morbillivirus (FeMV) was first isolated in stray cats in Hong Kong in 20012 Since its
discovery, the virus has been reported in domestic cats worldwide, including in Hong Kong, Japan,
Italy, US, Brazil, Turkey, UK, Germany, and Malaysia. FeMV is classified in the Morbillivirus genus
within the Paramyxoviridae family. FeMV research has focused primarily on determining the host
range, symptoms, and characteristics of persistent infections in vitro. Importantly, there is a potential
association between FeMV infection and feline kidney diseases, such as tubuleinterstitial nephritis
(TIN) and chronic kidney diseases (CKD), which are known to significantly affect feline health and
survival. However, the tropism and viral entry mechanism(s) of FeMV remain unknown. In this
review, we summarize the FeMV studies up to date, including the discoveries of various FeMV
strains, basic virology, pathogenicity, and disease signs.

Keywords: chronic kidney disease; feline morbillivirus; paramyxovirus; persistent infection;
tubulointerstitial nephritis
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Prevalence of feline leukaemia virus and
antibodies to feline immunodeficiency virus
and feline coronavirus in stray cats sent to
an RSPCA hospital

A. MUIRDEN

A total of 517 stray cats at an rsPca veterinary hospital were tested for feline leukaemia virus (Fewv),

feline coronavirus (Fcov) and feline immunodeficiency virus (Fiv). The prevalence of Felv was 3-5 per cent in
all the cats, 1-4 per cent in healthy cats and 6-9 per cent in sick cats. Felv positivity was associated only with
disease of non-traumatic origin. Antibodies to FCov were present in 22-4 per cent of the cats, and their
prevalence was significantly higher in cats over two years old and in feral/semiferal cats. The prevalence
of antibodies to Fiv was 10-4 per cent in all the cats, 4-9 per cent in healthy cats and 16-7 per cent in sick
cats. The prevalence of Fiv antibodies was significantly higher in entire males and neutered males than

in females, in cats over two years old compared with younger cats, and in cats suffering disease of
non-traumatic origin rather than in healthy cats or cats suffering only from trauma. Sex, age and health
status were each independently highly associated with riv antibodies,

Veterinary Record (2002)
“independently highly associated...” 150, 621-625



2011

Feline Immunodeficiency
Virus: Disease Association
Versus Causation in
Domestic and Nondomestic
Felids

Joanng WL, nve, macyve ™ Slson Sconesy, v Wi, B
kaiquetine M, Nofriy, Bac e

Sinca #is discovery,” feine immunodeficiency wirus {FIV) has been the focus of
suibatartial and susiained ressarch slforts, partialy in recognition af ibs potental role
as an animal model for human imemunodediciency vines (HVL® Whensas thers have
been considerabie insights imo the pathophysiology and immunalogic responses b
FI irlection, impariant gusstions reman regandieg the impact af FIV infection on an
wdividunl caf ard s Besly Fmacceation with speciic deease syndromes.

PATHOPHYSMOLDGY

Fhincuced immune dyslurnction s charmchanirsd by o parsdcaical shate inwoleng
mmune hyperaciivation and immuns suppresson. As the deease progresses,
Finfacied cots eveeriially bops the abdty to mount an effecthe call-mediated
Inimiure respaones aEminel apparunistic pathogens. Barly reponts of immune dyshung-
tion demanstraled meduced biastogenssis of perpheral blood manonuclear Sells
fezliarwireg millopen Slimuiabon in FV-infecind cals compansd with unilected cats.
By sfuckies: have sincs altempled o lurher chamcianiza the mmune dystunciion,
concludang thal it B Faltlactonal, Loss ol CD4 -~ T oslls and ossociabed redusctions in
oyiokings, chronic anBgenis stimulatiaon and anangy, activation of immurs regqulrhong
Trea] ks, i dhaendrite: call dysfunclion am the maor mechanisma By which mrne
ysfunciion can aceur in FIV-nfeciad cata ™'
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Fatmersion Morth 4312, New Zealand

* Facutty ot Veistinary Scienoe, Universty ot Sydney, NSl 5008, Aunralia

* Comraspording author

F-ma¥ addemn | Whitelmauesy 5o ng

Wl Cin Small Anies4b {3010 5) 180071308
e 10, 104 6 pvees 3 707 80 ) e ] Theelisdes com
- LR TR WY - e Mol matte & J071 Publabed by Dl i

“Oral cavity disease has been
identified as an important limitation on
quality of life for FIV-positive cats.”

“Among all the studies attempting to
associate FIV infection with disease,
the most convincing are those reports
describing neurologic disease and
lymphoma.”

“Studies of naturally occurring disease
may underestimate the role of FIV
because of the potentially prolonged
asymptomatic period.”



Did the commercially available FIV
vaccine merit being designated as
non-core by vaccination guidelines
groups?

Does it still merit that designation?



AAFP 2006 — Non-core

FIv
Killed virus, adjuvanted®
Injectable

Three doses are required: Three doses are

the initial dose is
administered as early as
8 weeks of age; 2
subsequent doses should
be administered at an
interval of 2 to 3 weeks.

required: each dosa is
administered 2 to
3 weeks apart.

When indicated, a single
dosa is given 1 year
following the last dose of
the initial series, then
annually in cats
determined to have
sustained risk of
exposure.”

Noncore
« FIV vaccine should be
restricted to cats at high
risk of infection.!
= Vaccination induces
production of antibodies indis-
tinguishable from those devel-
oped in response to FIV infec-
tion and interferes with all anti-
body-based FIV diagnostic
tests for at least a year
following vaccination.
« Cats with positive FIV anti-
body assay results may have
antibodies as a result of
vaccination, infection, or both.
= Antibodies against AV are
passed from vaccinated
queeans to their kittens in
colostrum. Colostrum-derived
antibodies interfere with FIV
diagnosis past the age of
weaning in most kittens, but
this interference appears to
wana by 12 weeks of age.
» Cats should test negative for
antibodies against H
immediately prior to
vaccination.
« Parmanent identification of
vaccinated cats (eg, microchip)
will help clarify vaccination
status but will not indicatae that
such cats are free of infection.



AAFP 2013 — Non-core

SPECIAL ARTICLE f 2013 AAFP feline vaccination guidelines

Vaccination categories l

Core versus von-core

== The Advisory Panel has revised which vaccines are risk/benefit assessment. The Advisory Panel believes
considered core and non-core, recognizing that antigens that rabies, feline leukemia virus (FelV), feline
other than feline parvovirus, herpesvirus-1 and calicivirus immunodeficiency virus (FIV), Chlamydophila felis,
may not be required or available in all situations or in all Bordetella bronchiseptica, feline infectious peritonitis (FIP)
countries. The specific circumstances in which non-core and dermatophyte vaccines fall into this category.
vaccines may be appropriate vary considerably. % Vaccination against rabies is essential in regions where

= CORE VACCINES are those recommended for all cats. it is required by statute/law or where the virus is endemic.
The Advisory Panel recommends that feline panleukopenia %+ The Advisory Panel recommends that all cats under 1 year
(FPV), feline herpesvirus-1 (FHV-1) and feline calicivirus of age be vaccinated against FelV and receive a booster
(FCV) vaccines fall into this category. vaccination 1 year later. After 1 year of age, the need for

2 NON-CORE VACCINES should be administered to cats subsequent vaccination is determined by risk factors that
in specific risk categories on the basis of an individual the individual is exposed to.

The reader is referred to the section on risk/benefit assessment (pages 788-789) and the accompanying Disease

Information Fact Sheets (details on page 799) for further specifics regarding each vaccine antigen.




AAFP 2020 — Not mentioned

Tournal of Feline Medicine and Surgery (2020) 22, 813-830

2020 AAHA/AAFP Feline
Vaccination Guidelines

PRACTIIONERS®
AAHA
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GUIDELINES FOR THE VACCINATION OF DOGS AND CATS

COMPILED BY THE VACCINATION GUIDELINES GROUP (VGG)
OF THE WORLD SMALL ANIMAL VETERINARY ASSOCIATION (WSAVA)

M. J. Day’, M. C. Horzinek®, R. D. Schultz® and R. A. Squires®

*University of Bristol, United Kingdom
{Formerly) University of Utrecht, the Netherlands
“University of Wisconsin-Madison, Wisconsin, USA

ilames Cook University, Queensland, Australia

http://www.wsava.org/guidelines/vaccination-guidelines

VAVSM 9TOZ @ » 9T0C AJENUE[ o £ |OA o 32110BId [BWIUY [[EWS JO [euInof


http://www.wsava.org/guidelines/vaccination-guidelines
http://www.wsava.org/guidelines/vaccination-guidelines

Non-core vaccines are those that are required
by only those animals whose geographical
location, local environment or lifestyle places
them at risk of contracting specific infections.
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Effect of dual-subtype vaccine against feline
immunodeficiency virus infection
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Limited of
an inactivated feline
immunodeficiency
virus vaccine
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Do you think the FIV vaccine
has been held to a higher
standard than other non-core
feline vaccines?

If you think so, do you know
why?



FPV, FRV-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
iImmunity in cats vaccinated with an inactivated
trivalent vaccine. American Journal of Veterinary

Research 60: 652-658.
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Three-year duration of immunity for feline herpesvirus and @Emmﬁ
calicivirus evaluated in a controlled vaccination-challenge
laboratory trial

Dominique Jas, Valérie Frances-Duvert, Delphine Vernes, Pierre-Michel Guigal,
Herve Poulet”

Meriol 5A5, RED, 254 avenue Morose! Meriews, G007 Lyon, France

Notwithstanding the title of this paper, vaccinated cats developed
more significant illness than did the cats in the much earlier Scott &
Geissinger study. Control cats were worse affected than vaccinates,

but protection was rather limited, esp. against FHV-1



D. Jas et al. / Veterinary Microbiology 177 (2015) 123-131
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Notwithstanding the title of this paper, vaccinated cats developed more significant illness
than did the cats in the much earlier Scott & Geissinger study. Control cats were worse
affected than vaccinates, but protection was rather limited, esp. against FHV-1



What are your thoughts about
recent publications out of
Australia and New Zealand
addressing the degree of

protection afforded by the FIV
vaccine?
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The protective rate of the feline immunodeficiency virus vaccine: An @Emwk

Australian feld study

M.E. Westman*, R. Malik®, E. Hall*, M. Harris ©, |.M. Norris **
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ARTICLE IMFO

Arriche history:
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Received in revised Fodm 15 June 2016
Accepied 18 Jumes 0016

Avadlable online 10 August 2006

Kepmardic

Fedirse imamurode e acy virus
Huaman immunodefciency vins
Yaccing profective rate

Vaccine effeciiveness

IV waccime

HIN waoo me

Cats

ABSTRACT

A case-control feld study was undertaken to determine the level of protection conferred to chent-owned
cats in Australia against feline immunodeficiency virus (FIV) using a commercial vaccine. 440 cats with
ouidoor access from five Australian states/temilories underwent testing, compnsing 139 potential cases
(omplete course of primary FIV vaccinations and anoual boosters for three or more Years), and 301
potential controls (age, sex and postcode matched FIV-unvaccinated cats) FIV stafus was determined
using a combination of antibody testing (using podmt-of-care rest kirs) and puceic acld amplificarion,
as well as wirus isolation in cases where results were discordant and in all suspecied FIV-vaccinated|
Fiv-infected cars (waccine breakthroughs"), Soringent inclusion criteria were applied to both ‘cases’ and
“controls’; B9 FIV-vaccinated cars and 212 FiV-unwaccinated cats ultimasely satsfied the inclushon crite-
ria. Five waccine breakthroughs [5/89; 6E), and 25 AV-infeced contrals (25212 128) were ldentified,
giving a vaccine protective rate of 56% (95% O —20 w 84 The difference in FIV prevalence rates benween
the two groups was not significant (P = 014 ) Findings Trom this study ralse doubt concernlng the sfficacy
of Fel-0-Vax FIV® under field conditions. Screening for FIV infection may be prudent before anmual FIV re-
vaccination and for sick FIV-vaconated cats. Owners should not rely on vaccination alone o protect cats
against the fsk af acguirng FIV infection; other measures such a5 cat curfews, the use of ‘modular pet
parks’ or keeping cats exclusively indoors, are recommencded,

© 2016 Published by Ebevier Ltd,




The protective rate of the feline immunodeficiency virus vaccine: An

20 1 6 Australian field study

M.E. Westman *, B. Malik", E. Hall*, M. Harris *, .M. Norris ™

“Fmudn ol Vererenory soienor, The Linversiny of Swdney, AW NG, Austrofe
" Cenire for Corthauing Vetertnary Edecation, The University of Sydney, NSW 2006, A irol
Copuire for VRl Researcll, The Ueherslny iof Closgow, Soodiamnd GET TH, Lioed Kitgd i

* Aimed for 1 vaccinated cat per 3 controls (unvaccinated cats) to
improve statistical power.

e Strict inclusion criteria were applied, 139 cats had to be excluded
* Ended up with only 89 vaccinates and 212 unvaccinated controls

* A questionnaire was used to determine extent of cats’ outdoor access
and extent of fighting.

* Vaccinates had more “mainly daytime” outdoor access than non-vax

* Suitable PCR / virus isolation / Ab detection methodologies



Online Supplement 2: Summary of reasons for excluding 139 cats from the final analysis. VIC = Victoria,
OLD = Queensland. NA = not applicable,

Reazon for exclusion Total no. of cats [ = 139)

Fiv-waccinated (n = 43) FiV-unwaccinated [n = 90)

FIV not found In vaccinates or controls [VIC) 14 40
FIV not found in vaccinates or controls (QLD) 12 26
Mo outdoor access B 5

FIV wvaccinations not  given according to  current 10 MA
manufacturer guidelines

Unable to match control to vaccinate (either neutering M g
status or postcode)

More than two cats sampled from same household 3 4

Too young 1 G

FIV PCR testing performed instead of FIV antibody testing L MA
prior te vacdnation

Questionnaire’ not completed and wnable to contact i} 1

owemer

*inchuding ane FRv-infectad, entire male cat

¥ including ooe Fiv-infocted cat & 19; see online supplement 2 for more detailed explanation



The protective rate of the feline immunodeficiency virus vaccine: An

20 1 6 Australian field study

M.E. Westman *, B. Malik", E. Hall*, M. Harris *, .M. Norris ™

" Foudn ol Vererenory soienor, The Linrversiny of Sitney, AW 206G, Austrofa
" Cenire for Corthauing Vetertnary Edecation, The University of Sydney, NSW 2006, A irol
Copuire for VRl Researcll, The Ueherslny iof Closgow, Soodiamnd GET TH, Lioed Kitgd i

* 56% “protective rate” had a 95% confidence interval of -20 to +84

* The difference in FIV prevalence rates between the two groups was
not significant (P = 0.14)

* The study ended up being statistically underpowered because of the
need to exclude so many cats from consideration

* Nevertheless, this paper has been cited 16 times
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Lack of protection against feline immunodeficiency virus infection among =&
domestic cats in New Zealand vaccinated with the Fel-O-Vax® FIV vaccine

A. Stickney ', 8. Ghosh, N.J. Cave”, M. Dunowska **

School of Vererinary Sclence, Moy Liniversicy, Privaee Bag 11 227 Polnwrzion Nordh 4442 New Zealond

ARTICLE INFO ABSTRACT

Feyworids: Infections with feline immunodeficiency vires (FIV) are common in New Zealand, although the impact of those
Feew Leakund infections on the health s@oes of the cats remains unclear. Although many cats are vaccinated yearly with a
TV Infeacion commercial FIV vaocine containing FIV submypes A and D, the effectivensss of this vaccine in protecuion againss
:‘:L’Mmmmm Infection with feld FIVs Is unclear, as a high proportion of New Zealand viruses belong o subtype C. The
Feldins | LeBciancy vitme obiective of the srudy was w compare the frequency of FIV infection among adult FIV-vaccinared and FIV-
Viccknation ) unvaecknated domeste cars witdh access 1o cutdoors. Buccal swabs were collected by the pardeipadng veserd-

rewkans and rested for e presence of FIV provinie by quandracive PCR. Overall, 26/105 (14.0 %) camples were
positive for FIV, including 722 (3.5 %) samples from FIV-unvaccinated and 197103 (18,4 %) from FIV-
vaccinared cars. There was no protective affect of vacelnadon en FIV Infectlon among sampled coms (p
0.05). Partial sequences of the FIV envelope gens from five New Zealand viruses were analysed by the maximum
likelihood method. All clusterad with other New Zealand FIV sequences from subtypes & (n = 2}, C (o= 2} or
putative recombinant vinuses (n = 1). While the FIV vaccination did not prevent FIV infection amons sampled
cats, it may have had an impact on transmissibility of the virus or on disease progression. As neither was
addressed in the curment srudy, further research is needed o fully assess the potential benefits of FIV vaccination,
Considering the frequency of FIV Infection in FIV-vaccinared cars, FIV infecton status should be monitored nog
ondy before the frst vaccinadon, but before each yearly booster.,
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Lack of protection against feline immunodeficiency virus infection among  =5=
domestic cats in New Zealand vaccinated with the Fel-O-Vax® FIV vaccine

A. Stickney ', 8. Ghosh, N.J. Cave”, M. Dunowska *

School of Vererinary Sclence, Mazzey L'anversing, Privsic Bag |1 222, Palmwrzon Nordy 4442, New Zealornd

e Extent of outdoor access in vaccinates vs in unvaccinated cats was not
assessed by questionnaire. Given the study design, it seems likely that
vaccinates would have had more outdoor access and be more at risk.

“...we cannot exclude the possibility that cats with
more risk-prone behaviours (such as roaming or
fighting), and hence higher likelihood of exposure to
the virus, were more likely to be FIV-vaccinated...”
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Lack of protection against feline immunodeficiency virus infection among &85
domestic cats in New Zealand vaccinated with the Fel-O-Vax® FIV vaccine

A. Stickney ', 8. Ghosh, N.J. Cave®, M. Dunowska *~

School of Vererinary Sclence, Mozsey Lanversiny, Privace Bag |1 222, Palmerzion North #4427, New Zealond

* Lack of age and sex matching

“Ideally, the FIV-vaccinated and FIV-unvaccinated
cats would have been age-and sex-matched, but this
was considered unrealistic due to differences between
participating clinics in the number of cats seen and
frequency of FIV vaccination.”



Lack of protection against feline immunodeficiency virus infection among =8
domestic cats in New Zealand vaccinated with the Fel-O-Vax® FIV vaccine

A. Stickney ', 8. Ghosh, N.J. Cave”, M. Dunowska *

School of Vererinary Sclence, Mazzey L'anversing, Privsic Bag |1 222, Palmwrzon Nordy 4442, New Zealornd

* “Confirmatory” gPCR methodology and conventional PCR /
sequencing results preclude certainty about what DNA was amplified
in 21 of the 26 samples considered positive.

Types of qPCR assays

duDNA Hnding dye
(SYBR" Graan 1)

R amam—m——S—s——————

https://www.nebiolabs.com.au/tools-and-resources/video-library/overview-of-gpcr?autoplay=1
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Relevance of the variability of the feline immunodeficiency virus in regard to
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“...as conventional PCR and sequencing was not
successful on the majority of samples in this study, the
specificity of the assay remains uncertain, and infection
of these cats cannot be confirmed.”
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fulfilment of the requirements for the degree of Doctor of Philosophy in Animal
Science, Massey University, Manawati, New Zealand

“Given the expected high impact of these results on use
of the vaccine in NZ, follow-up testing of samples using a
probe based assay is planned prior to disseminated [sic/

of these results.”



How much do we really know
about how well the
commercially-available FIV

vaccine protects vaccinated
cats in the field?
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Lack of protection against feline immunodeficiency virus infection among &85
domestic cats in New Zealand vaccinated with the Fel-O-Vax® FIV vaccine

A. Stickney ', 5. Ghosh, N.J. Cave®, M. Dunowska **

Schowl of Vererinary Sclence. Massey Universiy, Provace Bag 11 222, Palmersion Nordh 4442, New Zealond

“...the most common subtype among New Zealand
cats appears to be subtype C”
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Table 1. Surmrmary of ffine mmuncdeficiency virus samples reporied from 30 cals in Mew Zealand.
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Feline immunodeficiency virus subtypes in domestic cats E; 1; :-: :t; ::u ::
in New Zealand Alick 3 1 e DsH NAD A
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Auck 5 4 F [e5H Dishycration, remal diseasa AT
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: , 48
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Mokl = Mkl CRCH = Chrimichurch; Vsl = Welingion; HR = nol recorded WG « mals confraied: FS = female spayed DEH = domests shorthamsd: DV = domestc
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Phylogenetic Analysis of Feline Immunodeficiency Virus in Feral
and Companion Domestic Cats of New Zealand”

Jessica ). Hayward,' John Tavlor.? and Allen G. Rodriga'*

Bieurfrmarics botitie, Allen Wilkcnr Cenre fir Moleculor Ecolowy nd Evelution,' ond School of Biolegion! Sciemeex”
Uidveesiy of Awcflae, Privane Bwg 92009, Asckiond Mol Coaree, Awcklind 1142, New Zealond

Receied 25 Semomber AHE Accepied 15 December JHH

Sas Bl PR wans mised do apmplily emvelspe VAV gene Tragments of Feline mmmmobelbolones siras (FIY) From
Mew Fealund csls. Phylogenetic nanlvses established thal sabypes A and © predominme smony Sew Zealond
ware, with Clear evidence of lntersobdype recombloation. In addithon, 17 sequanees wors ldentifed et wery
dixtimet from oll known FIV clades, und we tendatively sugpest these belong tie o nevel smbitvpe.

“Subtypes A and C

predominate among NZ
cats”
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BASIC SCIENCE

HIV-1 p24 vaccine protects cats against feline
immunodeficiency virus infection

) Colemars, pames K P Ripyig Maimia, Maimus: St Elg; Yamaino

Fel-O-Vax® FIV contains whole, inactivated FIVpet-
infected T-cells (FL-6 cells) and whole, inactivated FIVshi-
infected T-cells (FeT-J cells). Two different subtypes of
FIV growing in two different feline cell lines. The
commercially-available vaccine containing feline whole
cells. FD-1 adjuvant is present.
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Prior mucosal exposure to heterologous cells alters
the pathogenesis of cell-associated mucosal feline
immunodeficiency virus challenge

Fel-O-Vax® FIV contains WhOle, inactivated FIVpet- Ssrender B Kumar®!-2, Sarah Leavell'2, Kyle Porter?, Bamabe [ Assogba' L and Mary | Burkhard
infected T-cells (FL-6 cells) and whole, inactivated FIVshi-
infected T-cells (FeT-J cells). Two different subtypes of Abstract

FIV growing in two different feline cell lines. The Tl A e A A et e e
comme rCia I Iy_ava i I d b I € Vva CCi ne co nta i n i ng fe I i ne Who I e .-'.:-"I-;.I'::lulll.; rlh?ull-::-:rl .: -:I-u';.l:-" -I ':II.- :"."l':"'. Iilll-:.l: I.:-..:.._I.I_a:; "-.'I .rl.i::-'-'.lnl:l:.|-_l..l:! :.I_|;Illr:...-.-l-:l|l:: :.I;;|.:|I-Tilf.:: _' , T-I-.:..lll:ll:l:.;lll
. . TILCOEa was exposed once veskly foe 12 weeks 1o 5000 heterologous cells of media doontnol) and then caks ‘wene
cells. FD-1 adjuvant is present. il ool vl e st o alE Gl e | el
Resules: Exposure to heterologous cels decreased the percentage of kmphocytes in the mucosal and systemic rnph
iocleEd (L) & i . all as theE i EnLane of CTds TS5+ T osll ||.--.— s veie aieociated it

enhanced ax-wivo proliferative responges tol = DEP0ICRONES CENES rl.ll".'\."r_. nucosal Challsndge with ced-associated, bl

of ce-lres FI, posaral Burden was rechuced b 6855 in cats praviousdy exposed 10 hetercokoaoas oells 58 commpared 1o
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