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Summary report

The shrimp industry has been beset by many devastating diseases in the last three decades, which has caused severe production and economic losses, and even caused the collapse of the industry in some countries.  In recent times, a shrimp viral disease has been threatening the shrimp industry in Asia and the Pacific.  The virus, now formally named Decapod iridescent virus 1 (DIV1), was first detected as early as 2014. Targeted surveillance in China (People’s Rep. of) in 2017 and 2018 detected the virus in 11 of 16 provinces. In June 2020, Chinese Taipei reported the presence of the disease in crayfish and shrimp farms through OIE WAHIS. The disease meets the OIE definition of an ‘emerging disease’ and, as such, Members shall report it in accordance with Article 1.1.4 of the OIE Aquatic Animal Health Code (the Aquatic Code). Infection with DIV1 is listed in the OIE/Network of Aquaculture Centres in Asia-Pacific (NACA) quarterly aquatic animal disease report (QAAD report).
While movement restrictions are still in place making any physical travel difficult, the OIE Regional Representation for Asia and the Pacific (RRAP) organized the OIE Regional Virtual Meeting on DIV1 on 20th August (from 4-6.30pm, Tokyo time) to share information on the current DIV1 situation, covering the impacts, risk management measures and early detection methods. 
More than 100 participants attended this meeting. They comprised: OIE Delegates, OIE Focal Points for Aquatic Animals, interested representatives from Members, OIE designated experts from OIE Reference Laboratories, members of the OIE Aquatic Animals Health Standards Commission (AAHSC), as well as representatives from OIE headquarters, OIE RRAP, NACA and the Southeast Asian Fisheries Development Center (SEAFDEC). 

Objectives of the meeting
· Sharing information on impacts, risk management measures, laboratory test method and DIV1 surveillance to increase awareness and understanding on DIV1; 
· Sharing sanitary measures that are being implemented and their rationale to continue to facilitate trade while mitigating risk of disease spread;
· Facilitating DIV1 disease control and information sharing within the region;
· Identifying issues/areas requiring cooperation to assist emerging disease preparedness and response measures.
Opening session
Opening remarks were given by Dr Hirofumi Kugita, OIE Regional Representative for Asia and the Pacific, who thanked the participants for attending the meeting on DIV1 and for their continuous support to OIE activities. He highlighted that DIV1 causes mass mortalities and has been reported now in the two major shrimp culture species and may lead to significant economic losses to the shrimp farming industry. The OIE is currently undertaking every effort to keep Members posted on the latest scientific information and to maintain transparency of disease information.
Dr Stian Johnsen from the OIE Standards Department gave a presentation to introduce the OIE definition of emerging disease and the reason for reporting emerging disease outbreak information to the OIE as an Immediate Notification through the World Animal Health Information System (WAHIS). The participants were also informed on the work plan of the OIE Aquatic Animals Commission, the two new chapters in the Aquatic Code on Biosecurity for aquaculture establishments and Emergency disease preparedness and disease outbreak management. Since infection with DIV1 meets the OIE definition of an ‘emerging disease’, it has been proposed for listing in the OIE Aquatic Code, and Members should report it in accordance with Article 1.1.4 of the Aquatic Code. At the end of his presentation, Dr Johnsen emphasised that responding to emerging aquatic animal health issues of regional or global concern must be well coordinated. The response needs an international spirit of cooperation to share disease information and reference materials that can support early detection and diagnostic capacity development.
Session one: Update on the Members’ Situation of DIV1
Dr Chenxu Cai from the National Fisheries Technology Extension Center, Ministry of Agriculture and Rural Affairs, China (P.R.), introduced the aquatic animal disease prevention and control system in China and several key activities which have been implemented under the national system. He also shared the current status of prevention and control of DIV1 in China. After the disease was first detected in 2017 as SHIV from a sample collected in 2014, the government of China has included it in the national surveillance plan for aquatic animal disease. The government has also organized several on-site investigations and a Proficiency Testing programme. Surveillance results and prevention and control measures of DIV1 have been published in the annual Aquatic Animal Health in China report published by the Bureau of Fisheries, Ministry of Agriculture and Rural Affairs. To control the spread of the disease, the government has applied movement control, disinfection measures, and proper measures for the disposal of dead shrimps on affected farms.
Dr Chun-Ming Yu, Sector Chief of the Animal Health Inspection Division, Bureau of Animal and Plant Health Inspection and Quarantine (BAPHIQ), Chinese Taipei, presented the current status and control measures of DIV1 in Chinese Taipei. Crayfish (Cherax quadricarinatus), White shrimp (Penaeus vannamei) and Giant river prawn (Macrobrachium rosenbergii) industries gross more than US$122.2 million per year. Since the first detection of a DIV1 case in Chinese Taipei, active surveillance in crayfish and shrimp farms from May 8 to May 21 found that twelve crayfish farms, three P. vannamei farms and one grass shrimp (Penaeus monodon) farm were positive for DIV1. This is the first DIV1-positive case in P. monodon reported by Members. Based on laboratory research conducted by the Animal Health Research Institute (AHRI), it was determined that P. vannamei is more susceptible to DIV1 and shows higher mortality than either M. rosenbergii or C. quadricarinatus. In addition to active surveillance in crayfish and shrimp farms with health problems, the government also conducted traceback monitoring in breeding farms and active surveillance in farms within a 1 km radius of the index farm. The government will compensate farms for crayfish, shrimp and prawns destroyed due to DIV1, while the Fisheries Institute and the Animal Health Research Institute will assist crayfish farmers to rehabilitate their ponds by raising fish or draining their ponds for six months before raising crayfish, shrimp and prawns again. 
[bookmark: _GoBack]Dr Ms Jaree Polchana from, Head of the Aquatic Animal Health Research and Development Division, Department of Fisheries, Thailand, presented Thailand’s efforts to prevent incursion of DIV1 into the country and shared relevant active surveillance data with the group. Since January 2019, the government of Thailand has included DIV1 in their passive surveillance system, based on laboratories testing diseased shrimp and healthy post larvae (PL) submitted by hatcheries and nurseries from 21 provinces – until now, no positive case been identified by passive surveillance. No DIV1 positive case has been identified in the screening survey in selected hatcheries, and nurseries and farms of marine shrimp and giant freshwater prawn, freshwater crayfish farms, fresh feed, decapod carrier, wild shrimp and imported marine shrimp, marine shrimp farms and M. rosenbergii sampled from several provinces. DIV1 was added to the national disease list on 3rd April 2019 (as SHIV) and will be added to the national disease surveillance programme in the next fiscal year.
Dr Stéphanie Sourget, Animal Health and Quarantine Section, New Caledonia, shared the country’s measures to keep their status and prevent the introduction of the disease. These measures include rigorous border control, an early warning network and active surveillance. Since August 2020, new regulations about notifiable diseases also included DIV1 as a disease of major concern. To build a more robust national surveillance and preparedness system, an early warning network, contingency plan regulation, general emergency plan and a new regulation about notifiable disease were established in the country.
Question and Answer
Following these presentations, a Q&A session was held wherein participants asked colleagues in the region about specific topics.
· Several Members requested the OIE and experts to consider providing some assistance with the supply of positive controls for DIV1 to enable them to set up their own in-house method for DIV1 detection.
· Regarding a query about self-declaration of disease freedom raised by India, Dr Ingo Ernst (OIE AAHSC) responded that for listed diseases the requirement is for surveillance according to Standards specified by the Code over two years (different period for some diseases). Additionally, there are requirements that must be met regarding the disease response and eradication. These are specified in the relevant disease-specific chapter. For example, see point 4 of article x.x.4 in a disease-specific chapter.
· Regarding DIV1 surveillance in wild species, Dr Polchana shared that Thailand started active surveillance for DIV1 in wild M. rosenbergii in December 2018 and has included wild P. monodon since 2020.
· In response to a question from Australia to Chinese Taipei regarding the source of broodstock or post-larvae, AHRI of Chinese Taipei replied that for white long leg shrimp farms, one farm received domestic larvae, and the other one received imported larvae. For grass shrimp farms, all originated from domestic larvae.
Session two: Standards for Safe Trade – what we know and what we need to know
Dr Ingo Ernst, President of the OIE AAHSC, gave a presentation on the progress of the OIE Aquatic Animals Commission work on emerging diseases. In 2019, Dr Edmund Peeler (vice president of AAHSC) and Dr Ernst published A new approach to the management of emerging diseases of aquatic animals in the OIE Scientific and Technical Review: https://doc.oie.int/dyn/portal/index.seam?page=alo&aloId=39191
The AAHSC approach to emerging diseases includes monitoring published and unpublished information about emerging diseases. If the impacts appear potentially serious, AAHSC will alert Members through meeting reports and other events to partner organisations. Once the new/emerging disease meets the OIE criteria for an “emerging disease” (defined in the OIE Aquatic Code article 1.1.4), a notification shall be submitted to report the disease through OIE WAHIS as outlined in OIE Aquatic Code Article 1.1.4. Once the disease is considered to be sufficiently important, AAHSC will consider if the disease meets criteria for listing in the Aquatic Code and will prepare an assessment against the listing criteria. The listing assessment will be sent to OIE Members to seek comments and further information. Once the listing assessment is revised, AAHSC will propose it to OIE Members for adoption at the OIE General Session.
Since infection with DIV1 has been proposed for listing in the OIE Aquatic Code in May 2021, new chapters for the OIE Aquatic Code and OIE Aquatic Manual will be developed if approved by the World Assembly. However, the AAHSC still need more scientific information to develop the new chapter on DIV1, particularly on: susceptible species, biophysical properties, and safe commodities for retail trade for human consumption and other purposes.
A short poll before the Q&A session showed that:
· More than 50% of Members have already assessed or plan to assess the DIV1-related risk associated with import of crustaceans or crustacean products; 
· Around 40% Members have implemented new measures to address DVI1-related risks, while 45% Members have no plan to introduce new measures; 
· More than 90% of participants agreed that the OIE Standards assist them to address DIV1-related risks.
Session three: Diagnostic Technology and Surveillance for DIV1
Dr Jie Huang, the Director General of NACA, gave a presentation on DIV1 laboratory diagnostic methods and surveillance. Infection with DIV1 has been reported in some coastal provinces of China since 2014 (Qiu et al., 2017). Targeted surveillance in China in 2017 and 2018 detected the virus in 11 of 16 provinces. Until now, susceptible species identified in natural include: P. vannamei, M. rosenbergii, C. quadricarinatus, P. clarkii, and M. nipponense (Xu L. et al., 2016; Qiu L. et al., 2017; 2019). Samples of Chinese white shrimp (Penaeus Chinensis), P. monodon and Ridgetail white prawn (Exopalaemon carinicauda) have tested positive for DIV1 as well.
Clinical signs of infected P. vannamei are not typical – including a slightly reddish body, hepatopancreatic atrophy with colour fading, and empty stomach and guts. A unique gross clinical sign of DIV1 can be observed in diseased M. rosenbergii, which exhibit a typical whitish area under the carapace at the base of rostrum. Moribund individuals sink to the bottom in deep water and dead individuals can be found. In situ hybridization (ISH) (Qiu et al., 2017), PCR (Xu et al., 2016), nested-PCR (Qiu et al., 2017), two TaqMan probe-based real-time PCR tests (Qiu et al., 2018a; Qiu et al., 2020), and in situ DIG-labelling-loop-mediated DNA Amplification (ISDL) (Chen et al., 2019) methods have been established to detect DIV1. The nested PCR and real-time PCR methods are more sensitive and have been validated (Qiu et al., 2017; Qiu et al., 2018a). Dr Huang shared available protocols for PCR, LAMP, and recombinase polymerase amplification (PRA).
Regarding surveillance of DIV1, Dr Huang suggested to target: 1) susceptible species with typical gross clinical signs or mortality, 2) weaker or bottom-collected specimens from susceptible species, and 3) susceptible species coming from an infected region. 
A poll conducted after Dr Huang’s presentation showed that:
· Members considered accuracy and sensitivity of the test method as the most critical factor in the selection of a laboratory diagnostic assay;
· Lack of positive controls and scientific information are the main gaps for Members in DIV1 laboratory diagnosis and surveillance;
· Most of the Members (more than 55% present) can use real-time PCR and conventional PCR methods for DIV1 diagnosis. Around 33% Members have the capacity to apply DNA sequencing and histopathology/cytopathology methods in their laboratory, while only 17% Members (n.5) are able to use whole genome sequencing and gross signs for DIV1 diagnosis.
Open Discussion and Next Steps
· The group agreed for the AAHSC to consider listing P. Monodon as a susceptible species for DIV1 in addition to P. vannamei, M. rosenbergii, E. carinicauda, M. nipponense, P. clarkii, and C. quadricarinatus.
· As a response to the requests from Members for DIV1 positive control material, OIE RRAP in collaboration with OIE Reference Laboratories (RLs) has prepared a list of OIE RLs that may provide assistance with supply of DIV1 positive control. The list is available at: https://rr-asia.oie.int/en/events/oie-regional-virtual-meeting-on-decapod-iridescent-virus-1/ 
· Members, OIE Reference Laboratories and research institutes are encouraged to share any available information regarding anticipated or planned research on susceptible species and safe commodities with the OIE for the development of a DIV1 disease card and/or new chapter of the OIE Aquatic Code.
· The OIE RRAP will draft a meeting summary and upload it to the OIE regional website.
Closing 
Dr Mark Schipp, the President of the OIE World Assembly of Delegates, closed the meeting and thanked all the participants for their active participation. In particular, he thanked Dr Ernst and Dr Johnsen for mentioning the importance of reporting emerging diseases to the OIE, and Dr Huang for updating participants on the species that can be infected by the virus. Finally, he reiterated that the OIE RRAP will organize similar events on aquatic animal health in the future based on the feedback from Members.

