Detection of Rift Valley fever virus by a real-time reverse transcription-loop-mediated isothermal amplification assay in humans and animals
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Rift Valley fever (RVF) cause large epidemics in domestic ruminants, characterized by high mortality among newborn and abortion in pregnant animals. Humans infected with RVF virus (RVFV) usually develop a mild self-limiting febrile disease, but hemorrhagic manifestations occur in small proportion of patients. RT-PCR and Real-time PCR (RTD-PCR) assays to detect RVF are available, but are costly. Real-time reverse transcription loop-mediated isothermal amplification assay (RT-LAMP) has been recently used for rapid, accurate and cost effective detection of a number of viral and bacterial pathogens.
The aim of this study was to develop and validate RT-LAMP for routine molecular diagnosis of RVF in humans and animals. The RT-LAMP assay was compared with TaqMan RTD-PCR and virus titration.  

The RVF RT-LAMP assay detected representative strains of RVFV isolated over a 50-year period with no cross-reactivity to genetically related African phleboviruses. When testing serial sera and plasma from sheep experimentally infected with wild type RVFV, there was a 100% agreement between RT-LAMP, TaqMan RDT-PCR and virus isolation results. Similarly, the assay had very high accuracy when testing various clinical specimens from humans and animals naturally infected with the virus during the recent outbreaks of the disease in Africa.

As a highly sensitive, specific, rapid and very simple nucleic acid detection format, the RT-LAMP has the potential to be used in less well equipped laboratories in Africa, as a portable device during the RVF outbreaks in remote areas, and will be a valuable tool for differential diagnosis of viral hemorrhagic fevers.

