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Molecular diagnostic tools that incorporate 
LAMP and that can be used at the POC have been 
developed for other diseases. The key advantage 
of LAMP is that it is a simple and rapid protocol, 
which means on-the-spot disease diagnosis is 
possible using specialised equipment that is 
compact, portable and battery-operated. The 
development of a HeV LAMP test provides the 
greater equine industry with a rapid diagnostic 
tool with high specificity and sensitivity, all with 
minimal sample template preparation. This allows 
for easy incorporation as a diagnostic tool within 
the veterinary clinic. 

Objectives

The objectives of this project were:

1. Optimise and customise the HeV LAMP test to 
a level that it can be deployed to protect equine 
veterinarians and improve horse welfare.

Hendra virus (HeV) is a lethal pathogen that poses a serious 
public health concern. Periodic virus transfer from flying 
foxes to horses still occurs intermittently, potentially exposing 
veterinarians, veterinary clinic staff and horse handlers to 
the biosafety level 4 pathogen. Current tests for HeV are 
performed in state diagnostic laboratories and are generally 
time consuming, which can lead to delays in diagnosis and 
consequent welfare implications for the horse. 

This project developed a rapid diagnostic point-of-care (POC) 
molecular test based on loop mediated isothermal amplification 
(LAMP) that is performed on specialised equipment known as 
the Genie® III, and that can be performed within the veterinary 
clinic. In combination, the project also developed a method 
of virus inactivation of samples to safeguard operators from 
possible infection.

The POC LAMP test performed on the portable Genie® III means 
the HeV status of a horse can be confirmed within one hour of 
sample collection. The results have been presented to state and 
federal government agencies, and the researchers are actively 
following a regulatory pathway to seek approval for clinical use.

Abstract 

Hendra virus is an important emerging horse-to-
human transferrable (zoonotic) disease in Australia 
that is of major concern to the equine community. 
In the first 20 years after discovery in 1994, 52 HeV 
incidents occurred involving 94 equine cases. During 
this period, seven human cases occurred, resulting 
in four fatalities, all being attributed to close contact 
with infected horses. It is classified as a biosafety level 
4 organism by the World Health Organization, which 
is the highest level of classification for a pathogen, 
and reflects that HeV is a dangerous pathogen that 
requires significant levels of human protection. 

Background

2. Undertake simulated field testing using the 
LAMP test operated by veterinarians to evaluate 
practicality and functionality when using the 
recommended GeneWorks equipment.

3. Establish the correlation between currently 
used diagnostic laboratory results and results 
obtained by LAMP testing in-clinic or within the 
field by veterinarians.

4. Develop, in collaboration with GeneWorks, Equine 
Veterinarians Australia, Workplace Health 
& Safety Queensland/NSW and Biosecurity 
Sciences Laboratory, an interactive computer-
based biosecurity workflow system to maximise 
performance and safety without compromising 
assay performance. This includes lyophilisation of 
the reagents for increased field robustness. 
 

Naturally occurring disease caused by HeV can cause 
a range of clinical signs in horses. Very close contact 
is required to transmit the virus between horses, and 
from horses to people. Because the clinical signs 
associated with HeV infection are not an indicator of 
infection, laboratory confirmation of clinical suspicion 
of a case is made by laboratory molecular diagnostic 
techniques from clinical samples such as blood and 
nasal, oral, rectal and vaginal swabs. This process can 
delay the confirmation of HeV infection by several days, 
consequently delaying diagnosis and subsequent 
treatment, which becomes a major welfare issue for 
the horse. 

Figure 1.  The rapid point-of-care Hendra virus LAMP test kit developed as part of the project, and the Genie® III 
instrument the test is performed on.



Research 

Currently, qRT-PCR (real-time quantitative reverse 
transcription-PCR) assay is the ‘gold standard’ for 
detection of HeV, with Biosecurity Queensland (BQ) 
analysing 1476 diagnostic samples annually (average 
5.7 submissions daily). 

Delays associated with transporting samples from 
clinics to BQ, processing and diagnosis often means 
there are several days between in-field sampling 
and laboratory results. This leads to considerable 
stress on industry participants and delays in 
diagnosis and treatment.

This research engaged molecular scientists, 
veterinarians and a broad range of stakeholders to 
develop a point-of-care HeV diagnostic test. The 
research group developed a test linked to a tablet-
controlled application to maximise safety and 
simplicity for users. Multiple feedback consultation 
loops were completed during the research to ensure 
the final test met industry needs. The final test 
system was evaluated and used by veterinarians to 
successfully run diagnostic tests on synthetic HeV-
positive samples. The results have been presented 
to state and federal government agencies and 
the researchers are actively following a regulatory 
pathway to seek approval for clinical use.

Outcomes/key findings

This project developed a rapid POC HeV LAMP test 
for horses that can easily be operated by veterinary 
professionals in a clinic setting. It incorporates a 
five-minute chemical and heat inactivation step 
to inactivate any pathogenic materials in the 
sample, rendering the sample non-infectious and 
subsequently allowing safe handling of samples 
for testing. Virus inactivation proof of concept 
was established via cell culture experiments that 
demonstrated the virus becomes inactivated and non-
infectious in samples when the five-minute chemical 
and heat inactivation step is used during preparation 
of the sample for HeV LAMP testing.

In addition to virus inactivation of samples, further 
quality assurance measures have been incorporated 
into the HeV testing process. A two-step testing 
protocol is used, whereby the first step is to confirm 
the presence of HeV in the sample, and the second is 

to confirm the absence of inhibitors that may hamper 
detection of HeV, and thus cause a false negative 
result. These internal controls are built in to confirm 
the validity of the test, with results obtained in less 
than one hour.

Development of the POC HeV LAMP test has 
now advanced to the manufacturing stage, and 
commercial kits containing all components required 
to perform HeV LAMP testing at POC have been 
produced, allowing for simulated field testing and 
further evaluation. HeV testing kits contain all 
components required to perform the test on the 
Genie® III (Optigene Ltd), including individual internal 
test controls using synthetic positive material for 
both the internal control and HeV kits, in addition 
to detailed instructions on how to prepare the 
components for testing.

Implications 

One of the major impacts of this research is the ability 
to obtain the HeV status of a horse in less than one 
hour post sample collection, compared with hours 
or days waiting for results to be issued by state 
diagnostic laboratories. 

The research relating to this test development has 
been submitted to the Queensland Chief Veterinary 
Officer (CVO) and other relevant state and federal 
regulatory bodies. With the recent discovery of a 
HeV variant, elements of the validation are actively 
being repeated to ensure the variant is captured by 
the redesigned test. Once this validation has been 
completed, further guidance will be sought from 
regulatory bodies on how to progress towards the test 
being approved for clinical use. 

This project addressed a clear deficit in the equine 
industry by allowing for rapid LAMP testing that is 
the equivalent of the current ‘gold standard’ RT-PCR 
laboratory-based test. Once approved by relevant 
CVOs, this research will benefit: 1) the horses, by 
allowing appropriate treatment more quickly; 2) the 
people caring for the horses, by reducing exposure 
prior to diagnosis allowing for appropriate handling; 
and 3) the industry at large, by reducing case 
mishandling errors due to delay in diagnosis.

“The key advantage of LAMP 
is that it is a simple and rapid 
protocol, which means on-
the-spot disease diagnosis 
is possible using specialised 
equipment that is compact, 
portable and battery-operated.”



Professor Benjamin Ahern 
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Recommendations

It is recommended that:

• The additional validation required by the  
relevant state and federal bodies be completed 
now that the HeV variant has been included in  
the test design.

• The use of this POC test should be limited to 
licensed and approved veterinarians/veterinary 
nurses at this stage (CVO discretion).

• A cloud-based reporting system be used to create 
a centralised database of clinical signs and 
diagnostic results produced by the use of this 
POC test (CVO discretion).

• The POC test be updated if and when further 
variants are detected.

Publications 

Development and Validation of Reverse Transcription 
Loop-Mediated Isothermal Amplification Diagnostic 
Assay for Rapid Detection of Equine Hendra Virus

This article has been drafted and reworked to 
encompass the recently released HeV variant genetic 
code, and will be submitted to Journal of Virology as a 
manuscript for publication.
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“This project developed a rapid 
point-of-care Hendra virus LAMP 
test for horses that can easily be 
operated by veterinary professionals 
in a clinic setting … a major impact of 
this research is the ability to obtain 
the HeV status of a horse in less than 
one hour post sample collection.”
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