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Avian Influenza
Diagnostics
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Serological Tests

ELISA, AGID: Both tests detect antibodies to all AI viruses irrespective of subtype (because they use antibodies to nucleocapsid antigens). The ELISA is only suitable for testing turkey and chicken sera. With either test more than 50% of samples will be positive within one week of infection. These tests are of limited value when multiple serotypes of virus are circulating in a flock therefore positive samples are usually further tested with HI. They can be however very useful for screening to clarify negative status before vaccination. 

HI: The haemagglutination inhibition test is serotype specific. Each H-subtype has an individual HI test. Positive HI titres (> 1:8) develop a few days later than seen in ELISA or AGID tests; and titres persist long after the infection. The HI test is the standard test for all avian species although variations may occur between labs because of the nature of the test.
iIFT and DIVA strategy: An ‘ad hoc’ indirect immunofluorescence test (iIFT) was developed in Italy to detect antibodies to the specific N1-subtype (neuraminidase) of the then circulating AI field virus. This test can be used as part of the ‘DIVA’ strategy where birds are vaccinated with a vaccine that contains a different (heterologous) neuraminidase from the field virus. The infected birds develop antibodies against the N protein of the field virus (e.g., N1 of H5N1), while vaccinated birds develop antibodies to the heterologous neuraminidase of the vaccine (e.g., N2 of H5N2), but not to N1.
Unfortunately this test is time consuming, laborious and results may be subjective depending on the operator’s experience. It is also important to mention that the DIVA strategy can be applied in the control of either HPAI or LPAI, however this is provided that only one subtype is circulating in a flock at one time. Furthermore the current iIFT can only be used for detecting N1 antibodies. As far as we know there are no iIFTs for detecting antibodies against other N subtypes.
Monitoring the Efficacy of Vaccination

Assessment of vaccination can be done using the HI test. To obtain meaningful results at least 20 samples per flock are needed. Significant seroconversion is seen two weeks post vaccination, but maximum titres are not reached until four weeks post vaccination.
A HI titre of 1:16 (log2 4) can be considered as ‘protective’ against disease and causes massive reduction of virus excretion. In vaccinated SPF chickens we typically see HI titres of more than 1:256 (> log2 8) at 4 weeks post vaccination. 

In theory ELISA can also be used for monitoring vaccination, but its value is limited as it does not differentiate between field challenge and vaccine response. Only if the sentinels of a flock are negative can ELISA be meaningful for vaccination monitoring. 
The Guidelines set by Hong Kong’s Agriculture, Fisheries and Conservation Department require a HI titre greater than 1:16 in more than 70% of samples tested four weeks after the second vaccination. 

In the Netherlands, the requirement for a flock to be released onto free range is a HI titre of 1:16 (log2 4) in 90% of samples tested after the second vaccination.
Monitoring for virus circulation in vaccinated flocks

Depending on the specific country’s guidelines and practices, clearly identified unvaccinated sentinel birds must be placed in each house of a vaccinated flock. For instance, these may require the number of sentinels to be 1% of the size of the flock, up to a maximum of 60 birds. The sentinels need to be fully susceptible birds, but they do not need to be of the same type as the flock. The sentinels need to be placed so that they will be exposed to infection if the flock becomes infected, for instance by placing a number of sentinel cages, each of 5 birds, next to the flock’s feeders. 

Typically, ten to twenty serum samples from sentinel birds should be tested every 30 to 90 days (by ELISA, HI or AGID), though 90 days is typically only used in cases of very low infection pressure. If the sentinels seroconvert, the flock is considered AI positive. However, in case of HPAI infection the sentinels will most likely die within 2-3 days of infection. Thus it is important that pathology/virus testing is done on all dead sentinels.

Alternatively, if suitable testing/laboratory facilities are available and a heterologous AI vaccine has been used, serological testing can be performed with the iIFT in accordance with the ‘DIVA’ strategy.

In addition, tracheal swabs can be taken from a vaccinated flock and tested by an RT-PCR to check that the flock is free from field virus. This can be done even in cases where a homologous vaccine has been used, and where no sentinels were placed.
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