Annex 18A
USA COMMENTS SHOWN IN BLUE FONT
ASSESSMENT OF SHRIMP HAEMOCYTE IRIDESCENT VIRUS (SHIV)
FOR LISTING IN CHAPTER 1.3. OF THE
AQUATIC ANIMAL HEALTH CODE
Overall Assessment
[bookmark: _GoBack]The Aquatic Animal Health Standards Commission assessed Shrimp haemocyte iridescent virus (SHIV) against the criteria for listing aquatic animal diseases in Article 1.2.2. of the Aquatic Code and agreed that SHIV meets the OIE criteria for listing, notably 1.: International spread of the disease is likely; 2.: At least one country may demonstrate country or zone freedom from the disease; 3.: A precise case definition is available and a reliable means of detection and diagnosis exists, and 4b.: The disease has been shown to affect the health of cultured aquatic animals at the level of a country or a zone resulting in significant consequences e.g. production losses, morbidity or mortality at a zone or country level  (see Table 1 below). 
Table 1. Summary of assessment of SHIV
	
	Listing criteria
	Conclusion

	
	1
	2
	3
	4a
	4b
	4c
	

	Shrimp haemocyte iridescent virus
	+
	+
	+
	NA
	+
	-
	The disease meets the criteria for listing 


NA = not applicable.
Background
Shrimp haemocyte iridescent virus (SHIV) has so far only been detected in white-leg shrimp (Penaeus vannamei) and other crustacean species (Fenneropenaeus chinensis, Macrobrachium rosenbergii, Procambarus clarkii and Cherax quadricarinatus) in many coastal provinces in People’s Republique of China. The Aquatic Animals Commission has recognised the potential significance of SHIV to many countries given the worldwide importance of crustacean farming and trade. At the moment SHIV is considered an “emerging disease” and, as such, should be reported in accordance with Article 1.1.4. of the Aquatic Code. 
Historically, P. vannamei have been traded internationally as broodstock and postlarva for production in new geographic regions, and shrimp.  L. vannamei products are traded internationally, thus the potential of international spread is likely. 
Criteria for listing an aquatic animal disease (Article 1.2.2.)
Criterion No. 1. International spread of the pathogenic agent (via aquatic animals, aquatic animal products, vectors or fomites) is likely.
Assessment
The virus has been detected in white-leg shrimp (Penaeus vannamei) and other crustacean species (Fenneropenaeus chinensis, Macrobrachium rosenbergii, Procambarus clarkii and Cherax quadricarinatus) in many coastal provinces in People’s Republique of China. Historically, P. vannamei have been traded internationally as broodstock and postlarva for production in new geographic regions, and shrimp.  L. vannamei products are traded internationally. Histopathology, visualization under TEM and in-situ hybridisation provide evidence that the virus can be found in haematopoietic tissue, gills, hepatopancreas, periopods and muscle (Qui et al, 2017a). Quantitative PCR detection in artificially infected shrimp showed that haemolymph had the highest and muscle the lowest SHIV load (Qui et al, 2018).
Conclusion
The criterion is met.
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AND
[bookmark: _Hlk4593324]Criterion No. 2. At least one country may demonstrate country or zone freedom from the disease in susceptible aquatic animals.
Assessment
Currently, SHIV has only been detected in China but the distribution of the virus may be wider than what has been reported because mortalities have not been investigated. However, because of the broad distribution of L. vannamei, M. rosenbergii, and other susceptible species to SHIV, as well as extensive trade in these species, it is expected that expression of the disease would have been reported elsewhere if the virus had spread widely. It is, therefore, likely that at least one country may demonstrate country or zone freedom from the disease in susceptible aquatic animals.   
Conclusion
The criterion is met.
AND
Criterion No. 3. A precise case definition is available and a reliable means of detection and diagnosis exists.
Assessment
Infected P. vannamei exhibited empty stomach and guts in all diseased shrimp, slight loss of colour on the surface and section of hepatopancreas, and soft shell in partially infected shrimp. Some individuals had slightly reddish body. Moribund shrimp lost their swimming ability and sink to the bottom of pond. Diseased M. rosenbergii exhibited a significant white triangle inside the carapace at the base of rostrum which is the location of hematopoietic tissue. 
To date, a nested PCR method (Qiu et al., 2017a), a TaqMan probe based real-time PCR (TaqMan qPCR) method (Qiu et al., 2018), and in situ hybridization method (Qiu et al., 2017a) have been published and are available for SHIV detection. The primers and TaqMan probe have been shown to be specific for SHIV (no cross-reaction with other shrimp pathogens), with a low detection limit (4 copies per reaction) and high sensitivity and specificity (95.3% and 99.2%, respectively). 
It can be concluded that a) reliable means of detection and diagnosis is available, and b) a precise case definition based on clinical signs and the use of the available diagnostic tests can be developed. 
Conclusion: 
Criterion is met. 
AND 
Criterion No. 4. a.  Natural transmission to humans has been proven, and human infection is associated with severe consequences.
Assessment:
No available data to assess.
Conclusion
Criterion not applicable. 
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OR
Criterion No. 4.b.  The disease has been shown to affect the health of cultured aquatic animals at the level of a country or a zone resulting in significant consequences e.g. production losses, morbidity or mortality at a zone or country level.
Assessment
High mortality (>80%) have been observed in affected L. vannamei and M. rosenbergii populations in farms in the People’s Republique of China. Laboratory infection tests mimicking the natural infection pathway (per os and reverse garvage) in P. vannamei has shown 100% cumulative mortality within 2 weeks (Qiu et al., 2017a). Injection challenges in L. vannamei, C. quadricarinatus, and P. clarkii also exhibited 100% cumulative mortalities (Xu et al. 2016; Qiu et al., 2017a). Since 2014, some events with massive losses of L. vannamei, F. chinensis and M. rosenbergii in coastal provinces People’s Republique of China have been associated with infection with SHIV (Qui et al, 2017a). Losses are significant at a country level. 
Conclusion
Criterion is met. 
OR
Criterion No. 4.c. The disease has been shown to, or scientific evidence indicates that it would affect the health of wild aquatic animals resulting in significant consequences e.g. morbidity or mortality at a population level, reduced productivity or ecological impacts.
Assessment
Infection with SHIV have been shown to have a significant effect on the health of cultured shrimp, and crayfish, or lobsters resulting in significant consequences including morbidity and mortality, and it is possible that the disease also would affect wild aquatic animals. However, there are to date no available data to demonstrating impact (e.g. morbidity or mortality) of the disease on wild aquatic animals at a population level.
Rationale: None of the publications referenced describe infectivity of SHIV to lobster, and there is no mention of lobster being tested as a potential host of SHIV in the rest of the assessment.
Conclusion
Criterion is not met. 
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CHAPTER 1.3.

DISEASES LISTED BY THE OIE
Article 1.3.3.
The following diseases of crustaceans are listed by the OIE:
‒	Acute hepatopancreatic necrosis disease
‒	Infection with Aphanomyces astaci (crayfish plague)
‒	Infection with Hepatobacter penaei (necrotising hepatopancreatitis)
‒	Infection with infectious hypodermal and haematopoietic necrosis virus
‒	Infection with infectious myonecrosis virus
‒	Infection with Macrobrachium rosenbergii nodavirus (white tail disease)
‒	Infection with Taura syndrome virus
‒	Infection with white spot syndrome virus
‒	Infection with yellow head virus genotype 1
‒	Infection with shrimp haemocyte iridescent virus.
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