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Update on feline alphaherpesvirus-1 seroprevalence in Victorian
feral and owned cats

E Cottingham,a* T Johnstone,b CA Hartleya and JM Devlina

The seroprevalence of feline alphaherpesvirus-1 (FHV-1) in
feral cats in Victoria, Australia, was last assessed in 1981 when
serum-virus-neutralising antibodies (VNAb) against FHV-1
were detected in 11% of the sampled population from two
Victorian locations. In this current study, VNAb were assessed
in serum from feral cats located in Phillip Island, Point Cook
and Hattah in the Mallee region in Northern Victoria. In feral
cats, the seroprevalence of VNAb to FHV-1 was highest in
Point Cook at 24.6% (17/69), followed by Phillip Island at
16.7% (11/66) and Hattah where no feral cats had detectable
VNAb to FHV-1 (0/12). In contrast, virus-neutralising anti-
bodies were observed in 84.1% (37/44) of Victorian-owned
cats. This higher seroprevalence in owned cats is likely due to
the use of FHV-1 vaccines; however, the vaccination history of
the cats was not known and the development of neutralising
antibodies after infection or vaccination can vary. The results
are useful for understanding FHV-1 exposure in feral and
owned cats and are important background information in the
context of any potential future use of FHV-1-vectored
vaccines.
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Feline alphaherpesvirus-1 (FHV-1) is a common cause of
upper respiratory tract disease in cats worldwide.1 In a 1981
study, 11% (14/123) of feral cats demonstrated neutralising

antibodies against FHV-1 in serum-virus-neutralisation assay when
surveyed over two sites in the Mallee and North Central Victoria.2

An absence of FHV-1 serological surveys in Victorian feral cats
since that time has meant that there have been no opportunities to
update this information. Examining FHV-1 seroprevalence in feral
cats can help to assess infectious risks that feral cats may pose to
pet (owned) cats. In addition, understanding FHV-1 exposure in
both feral and owned cats may be helpful in the context of any
future development and use of vaccines that utilise FHV-1 as a

vector, including FHV-1-vectored immunocontraceptive vaccines
that have been proposed as a tool to help control feral cat
populations.3, 4

To determine the proportion of feral cats exposed to FHV-1 in
2021, 40 years since the first study, serum samples from three
separate populations of feral cats in Victoria were assessed for
FHV-1-neutralising antibodies. Serums were collected from cats in
Hattah (12 cats), Point Cook (69 cats) and Phillip Island (66 cats)
(Figure 1). Samples from Phillip Island and Hattah were collected
by Parks Victoria, Mallee Central Catchment Authority and Depart-
ment of Environment, Land, Water and Planning personnel as part
of ongoing feral cat management strategies. Samples from Point
Cook were collected by the Wyndham City Council personnel.
All serum samples were collected between mid-2016 and mid-
2021 from feral cats postmortem after the animals were
humanely culled for reasons unrelated to this study. Body weight
was recorded from animals at Hattah and Phillip Island. In addi-
tion to samples from feral cats, serum samples from 44 owned
(pet) cats were obtained from ASAP laboratories in Mulgrave,
Victoria. These samples had been previously sent to ASAP labo-
ratories from veterinary clinics around Victoria and on the
Victorian-NSW border in 2019. The serum utilised in this study
was excess to the requirements for laboratory testing by ASAP.
Before their release from the ASAP laboratories, samples were
de-identified and re-labelled numerically for our use, only the
age of the cat was provided for each sample.

The serum-virus-neutralisation assay to assess the prevalence of
VNAb in Victorian feral and owned (pet) cats was conducted at
laboratories at the University of Melbourne using methods similar
to those that we have previously described5 and using FHV-1
(Companion Intervet Vaccine strain)6 cultured in Crandell Rees
feline kidney cells.7 Briefly, serums were diluted to 1/5 before serial
twofold dilutions of serums were performed to a final dilution of
1/640. The serums were incubated with 100 of 50% tissue culture
infective dose (100 TCID50) of FHV-1. The 96-well trays were incu-
bated for 1 h at 37�C before the addition of Crandell Rees feline
kidney cells and incubation for a further 3 days at 37�C in a humid-
ified atmosphere of 5% v/v CO2 in air. Each serum was tested in
duplicate, and each assay included cell-only (no virus) control wells,
and a virus titration to confirm 100 TCID50 of virus was added in
every assay. Antibody titers were recorded as the reciprocal of the
highest dilution of the serum to neutralise virus. The antibody titers
for samples where no viral neutralisation was observed at any
dilution were recorded as <5.
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Table 1 shows the seroprevalence results in the different groups of
cats. In feral cats, the seroprevalence results ranged from no evidence
of FHV-1 VNAb in feral cats from Hattah, to the highest level of
seroprevalence in feral cats from Point Cook, where 17 out of
69 samples (24.6%) had detectable FHV-1 VNAb. In owned cats,
84.1% (37/44) of cats had detectable FHV-1 VNAb (Table 1). While
there was no significant difference between the proportion of sero-
positive cats between the three feral cat locations, all three feral cat
groups showed significantly lower seroprevalence compared with the
owned cats (P < 0.0001, Fisher’s exact test). Neutralising antibody
titers were not significantly different between owned and feral cats
when compared using the Mann-Whitney U-test (P > 0.05). The
weights of the cats from Phillip Island and the age of the owned cats
were tested for any correlation with VNAb titer using Pearson’s cor-
relation and nonparametric Spearman’s correlation, respectively. No
correlation was observed in either instance (P = 0.12, P = 0.54). In
general, the titers of neutralising antibodies were consistently low
compared with the neutralising antibody titers than can be induced

by some other alphaherpesviruses in their respective mammalian
hosts.8

The results from the feral cats in the current study reflect the 1981
findings by Coman et al where FHV-1 seroprevalence levels were
low across the two sites; 9% in the Mallee region and 17% in the
North-West central region of Victoria. The prevalence of
neutralising antibodies in the owned cats in this study was high.
Vaccination histories were not available, but the use of FHV-1 vac-
cines is common in owned Australian cats, and these vaccines are
known to induce neutralising antibodies.9, 10 Neutralising antibodies
induced either by vaccination or infection with FHV-1 are broadly
neutralising against all strains of FHV-1 due to the high homology
and antigenic similarity of FHV-1 strains globally.6, 11

We were unable to find any previous records of neutralising anti-
body concentrations to FHV-1 in owned cats in Victoria, thus a
comparison across different studies and years was not possible. It
would be useful for future studies assessing FHV-1 neutralising anti-
bodies in owned cats to also examine vaccination history if possible.

Felid alphaherpesvirus-1 is fragile in the environment, remaining
infectious for up to 18 h in humid or damp conditions12 and is typi-
cally spread by close-contact between cats in crowded settings such
as in shelters.13 It is likely that FHV-1 is transmitted both within
and between owned and feral cat populations when these different
populations come into contact. In regions with high FHV-1 sero-
prevalence in feral cats, it would be prudent to have a particular
focus on vigilant FHV-1 vaccination of owned cats to help protect
these cats from disease. Cats vaccinated against FHV-1 are generally
protected against clinical disease but not infection with FHV-114 and
thus may still play a role in the transmission and maintenance of
FHV-1 infection in cat populations. The absence of detectable VNAb
to FHV-1 in feral cats in the more remote Mallee region is notewor-
thy. It is possible this reflects a less dense population where FHV-1
is less readily spread, although the number of samples from this
region was small and data relating seroprevalence of FHV-1 to the
density of cat populations in Victoria are limited. Future studies with
larger number of cats from the Mallee and other remote regions
would be useful for defining FHV-1 seroprevalence more precisely,
although this does have practical and logistical challenges. Future

Figure 1. (A) Map of Australia with Victoria outlined and (B) the outline
of Victoria, Australia, showing the location of sampling sites from a pre-
vious 19812 study assessing the prevalence of serum antibodies to
feline alphaherpesvirus-1 in feral cats 1981 (light markers) and the loca-
tion of sampling sites in this present study (dark markers).

Table 1. Serum-virus-neutralisation assay results from testing samples from feral and owned cats in Victoria

Cat population Number of
serum samples

Number (%) with
FHV-1 VNAb
titers ≥5

Median (range)
antibody titer
of positive
samples

FHV-1
seroprevalence

(%) 95% confidence
interval

Clinical notes: Mean
weight (kg � SD)
median age in
years (range)

Point Cook (feral) 69 17 (24.6%)a 17.5 (<5–120) 16.0–36.0% N/A

Phillip Island (feral) 66 11 (16.6%)a 20 (5–80) 9.6–27.4% Mean weight = 2.8 � 1.19 kg

Hattah (feral) 12 0 (0%)a NA 0.0–24.3% Mean weight = 4.7 � 0.92 kg

Owned cats 44 37 (84.1%)b 15 (2.5–160) 70.6–92.1% Median age = 12 years (1–19 years)

Seroprevalence (%) values with different superscript lettering were significantly different (Fisher’s exact test). There were no significant differ-
ences in VNAb titers (Mann-Whitney U-test).
FHV-1, feline alphaherpesvirus-1; VNAb, virus-neutralising antibodies.
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studies (in both owned and feral cats) could also assess exposure to
additional feline pathogens.

FHV-1 has been investigated as a viral vector for the development of
a range of different vaccines for owned cats and has been proposed
as a vector for feline immunocontraceptive vaccines for both owned
and feral cats.3 The low levels of FHV-1-neutralising antibodies in
feral cats may be advantageous for the future use of FHV-1-vectored
immunocontraceptive vaccines, as high levels of vector replication,
robust immune responses to vectored reproductive antigens and pos-
sible horizontal transmission between individuals could be facilitated
in naïve animals. In contrast, a high seroprevalence of neutralising
antibodies in domestic/owned cats, likely originating from prior
FHV-1 vaccination, indicates that any FHV-1-vectored vaccines
would need to be efficacious in animals with prior FHV-1 exposure if
they were to be useful for this population of animals.
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