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The Research Discovery of a variant genotype of Hendra virus (HeVg2) affording 
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2Horse cases listed in blue include recently identified HeVg2 disease events. Human cases listed in blue indicate received monoclonal antibody m102.4
Cases marked with an * represent human laboratory exposures (2013 US NiV 2015 CSIRO HeV) and thus are not included in the spillover tally.

YEAR/S QLD NSW TOTAL HORSE
FATALITIES

Human

Exposures / illnesses 
requiring intensive 
treatment

Fatalities

1994-2010 13 1 14 48 10 (7+3) 4 (3+1)

2011 10 8 18 24 0 0

2012 8 0 8 10 1 0

2013 4 4 8 8 (1*) 0

2014 3 1 4 4 6 0

2015 2 2 4 4 (1*) 0

2016 0 1 1 1 0 0

2017 1 3 4 4 3 0

2018 0 1 1 1 0 0

2019 0 1 1 1 0 0

2020 0 1 1 1 0 0

2021 0 1 1 1 0 0

TOTALS 41 24 65 107 22 (13)+2* 4

HeV Outbreaks in Horses
1994 - 2021

HeV spillover to horses and humans as a low sporadic incidence but HIGH CONSEQUENCE disease
Any single missed detection of an infected case (false negatives) place humans and animals at risk of fatal illness

And yet missed detections are inevitable due to LOW and SPORADIC INCIDENCE of disease



Veterinary Testing for unvaccinated horses

• Samples tested for Hendra virus exclusion
• Negative samples are not thoroughly investigated for other pathogens
• Significance realised with detection of two fatal cases of ABLV in 2013



Horses as Sentinels of Emerging Infectious Disease

Driven by the hypothesis that:

Some cases of severe Hendra virus-like disease in Australian 
horses is due to spillover infection by related but divergent bat 
borne paramyxoviruses such as those in the Rubulavirus and 
Henipavirus families of which our awareness is emerging.

Testing Hendra negative horses to Discover Emerging Pathogens causing Hendra like illnesses.

Which pathogens are causing neurological and respiratory symptoms in Hendra negative horses?



Parallel Pathogen Discovery 
Serology and Molecular Pipelines

33 plex Microbead Fluorescent Immunoassay Targeting EIDs of 
Putative EID Relevance to Australian Geography and Horses Nested Conventional RT-PCR and Total RNA NGS

Sensitive Bioinformatical Pipeline
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Horses as Sentinels – Targeted Disease Surveillance via research partnering with and extending routine Biosecurity

SQL database allowing syndromic classification,
sample processing and multiple testing pipelines.

Additional pathway extended from and supporting routine surveillance
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Horses as Sentinels – Targeted Disease Surveillance via research partnering with and extending routine Biosecurity

Understanding HeV disease in horses in its pathogenic basis and the syndromic presentation

Upset plot reported HeV cases

Upset plot AEFI
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Important update for HeV surveillance in humans and animals.
Hendra-virus-variant - Horse South-East Qld 2015

A Hendra virus variant (HeV-var) detected:
• 2015 South-east Queensland case of fatal equine disease;
• Previously found negative by routine state PCR testing for HeV at the time;
• Not detected by the molecular methods routinely relied upon due to sufficient nucleotide

mismatches in genomic sequence (approx. 15%).
• Equine HeV disease caused by this variant was clinically indistinguishable from the most

severe reported form of acute HeV disease.
• This 2015 horse HeV-variant shares near-identical genomic sequence to that detected in a

grey-headed flying fox (Pteropus poliocephalus) from Adelaide in 2013.
2013 viral sequence was shared with us in good-will prior to publication will by relevant CSIRO scientists.

Initial action:
• Timely communication with state biosecurity research partners and CVO allowing for immediate actions relevant to local stakeholders.
• Redesigned PCR assays suitable for routine biosecurity screening and shared these with state and national human and animal health 

laboratory network.
• Undertook genomic and phenotypic analysis of the HeV-variant to support the understanding that immune-protection should be 

afforded as for the prototypic HeV by both the Equivac HeVÒ vaccine in horses and the mono-clonal antibody m102.4 post-exposure 
therapy in humans.

Hendra virus variant primers shared with Human and Animal Health laboratory 
and biosecurity network 24th February 2021 courtesy of ‘Horses as Sentinels 
Research’ group in recommendation for urgent prepublication use on 
compassionate grounds. Primer design by JS Eden WIMR and I Smith CSIRO. 
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It should be emphasized, that the HeV RBP shares only 79% amino acid identity to NiV RBP, yet the HeV-sG
subunit vaccine provides 100% protection against lethal challenge with both HeV and NiV in animal models 
(11).

Both the higher similarity between the HeV-var and HeV RBP (92.5% amino acid identity) and structural 
consistency of critical epitopes mentioned above, suggest that current vaccination utilizing the HEV RBP 
will elicit similarly protective antibodies against this HeV-var. Current serological assays based on the HeV 
RBP are not expected to distinguish between exposure to the variants.

>150,000 horses 
vaccinated from 
2012 to 2019

>650,000 doses 
administered.

Neutralisation Titres on Vaccinated Horses
Serum HeV HeV-var/g2 

1 64 64
2 256 256
3 128 128
4 128 128
5 64 64
6 2048 1024
7 16 16
8 1024 1024
9 2048 2048

10 64 64
11 512 1024
12 2048 2048
13 512 512
14 512 512
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Anticipated efficacy of sG vaccine for horses and post-
exposure immunotherapy with m102.4 via In silico
analysis of HeV variant receptor-binding protein 
structure based on established structure for HeV via x-
ray crystallography.

Dr Kai Xu Ohio State University College of Veterinary Medicine Department of 
Veterinary Biosciences, Columbus, Ohio, USA 

Comparison of the translated 
amino-acid sequence of this 
HeV-var and prototypic HeV 
RBP in silico revealed the 
ephrin-B2 entry receptor 
binding site and that of mAb
m102.4 to be unchanged. 
Similarly, m102.4 neutralization 
was confirmed in vitro with 
HeV-var as for HeV. As such, it is 
expected that current PEP 
utilizing mAb m102.4 will 
remain effective against this 
HeV-var. 



Timely communication of equivalent pathogenicity and immunogenicity with updated qPCR 
testing capacity shared for routine priority disease investigation.



Timely Prepublication Sharing of Duplex qPCR for Variant (HeVg2)
and Original HeV Genotypes Results in Prospective Detection
(Southern-most HeV Spillover)
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Numerous molecular detections of the same variant genotype of Hendra virus (HeVg2), in grey-
headed flying foxes in South Australia and Victoria and a little red flying fox in Western Australia:

Wang, J., Anderson, D.E., Halpin, K. et al. A new Hendra virus genotype found in Australian flying 
foxes. Virol J 18, 197 (2021). https://doi.org/10.1186/s12985-021-01652-7.

The manuscript describes detections in bat samples (2013-2021) 
of the same consistent phenotypic second genotypic lineage 
detected retrospectively (2021) by this research to have caused 
fatal equine disease in QLD (2015).

Map of Australia showing the locations of the HeV-g2 positive flying foxes collected between 2013 and 
2021: one LRFF was from Broome, three GHFF were from Adelaide and 7 GHFF were from Melbourne. 

East IJ, Wicks RM, Martin PAJ, Sergeant ESG, Randall LA, 
Garner MG. Use of a multi-criteria analysis framework to 
inform the design of risk based general surveillance systems 
for animal disease in Australia. Preventive Veterinary 
Medicine. 2013 Nov 1;112(3):230–47.

https://doi.org/10.1186/s12985-021-01652-7?fbclid=IwAR3VUbQd3KUyz0MSYtkqt83IV56WBKAgg8QnPhf64c-KCcoEMZ3Xr32-BEA


Revised Geographic HeV Spillover Risk

Plowright RK et al. 2015 

Sp
ill

ov
er

 P
at

hw
ay

Horses as Sentinels

with

Prof. Raina Plowright
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HeV and ABLV are both severe zoonotic diseases
that circulate amongst Australian bats
and are lethal to both horses and humans.

While they are likely ancient viruses,
our awareness of them is relatively recent and emerging.

Horses as Sentinels of Emerging Infectious Diseases Research
Co-leadership: Dr Ina Smith, Dr Peter Reid, Dr John-Sebastian Eden A/Prof Navneet Dhand
Dr Philip Britton, Prof. Cheryl Jones, A/Prof Jenny-Ann Toribio
Co-Hosted by: The University of Sydney (USYD) (Sydney School of Veterinary Science and Faculty of 
Medicine and Sydney Institute for Biosecurity and Infectious Diseases) and CSIRO (Health and Biosecurity 
Business unit). Supported by: Westmead Institute for Medical Research: Queensland Government 
Biosecurity Sciences Laboratory and Queensland Department of Agriculture and Fisheries; Australian 
Centre of Disease Preparedness Diagnostic Surveillance and Response Laboratory; University of Sydney, 
Sydney Medical School; EquiEpiVet; JData and the Broder lab - Uniformed Services, University of Health 
Sciences, USA.
Additional funding contribution from: Dalara Foundation, philanthropic donation - Horses and Human 
Health; Marie Bashir Institute of Biosecurity and Infectious Diseases - Internal USYD seed funding; USYD on 
behalf of Australian Government – Department of Education Skills and Employment - Research Training 
Program scholarship.
Co-investigators and contributors: Molecular and Bioinformatical co-investigators: Dr Bethany Horsburgh 
and Miss Kate Cousins. Technical scientific contributors: Dr Maximillian de Kantzow, Miss Michelle Michie 
and Ms Allison Tweedie, Ms Karan Kim and Dr Karren Plain. Database, and data analysis contributors: Dr 
John Grewar, Dr Nicole Brown and Dr Nagendra Singanallur. Clinical disease and syndrome contributors: Dr 
Anne Jackson, A/Prof. Cristy Secombe, Prof. Cheryl Jones, Dr Tim Annand, Dr Ben Poole, Dr Carly Garling, Dr 
Greg Baldwin and Dr Doug English. Workshops and system processes: Dr Anna Gonzalez, Miss Nicole 
Popovic, Mr Tim Jackson and Dr Sandra Steele. Serology recombinant protein contributors: Prof. 
Christopher Broder, Dr Eric Laing, Dr Spenser Sterling, Dr Lianying Yan, Dr Rasa Burneikiene-Petraityte and 
Dr Aurelija Zvirbliene.
Federal Government DAWE research partner: Dr Andrew Breed; project manager: Mr David Bath and 
research sponsor: Dr Robyn Martin. Queensland Government QDAF research partner: Dr Ibrahim Diallo 
and project governance: Dr Louise Jackson
Additional university research governance: Prof. Ruth Zadoks. Broader epidemiology engagement/advice:
Dr Ali Peel, Prof. Raina Plowright, Dr Andrew Way, Dr Kate Sawford, Dr Jonathan Happold and Dr Ian 
Langstaff. Additional Federal Government DAWE support/consultation: Dr William Wong, Dr Laura 
McFarlane-Berry and Dr Ariella Hayek. Broader Scientific collaboration and contributions: Dr David 
Williams, Dr Brenda van der Heide, Dr Sandy Crameri, Ms Jen Barr, Dr Mary Tachedjian and Dr Stacey Lynch 
and Dr Caroline Spelta.
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