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Executive Summary

On 9-10 August 2012, an emergency regional consultation on Early Mortality Syndrome (EMS) of shrimp and
associated pathology described as Acute Hepatopancreatic Necrosis Syndrome (AHPNS) was held in
Bangkok, Thailand. The consultation brought together over 87 participants including international shrimp
health experts, national governments in the Asia Pacific region and industry stakeholders to share information
on this emerging disease, its occurrence, pathology and diagnosis, and to develop a coordinated regional
response to the issue. The consultation was organised jointly by NACA and the Australian Government
Department of Agriculture, Fisheries and Forestry (DAFF). The AHPNS news story and audio recordings of
19 technical presentations made at the regional Consultation meeting are available on NACA website at the

following links.

http://www.enaca.org/modules/news/article.php?article_id=1952

http://www.enaca.org/modules/podcast/programme.php? programme_id=9

EMS or AHPNS?

The generic name EMS has been coined to describe unusually high mortality that can occur commonly within
the first 30 days of shrimp grow-out due to a variety of pond management and pathogen related factors. In
addition to pond management problems, various well studied pathogens like WSSV, YHV and vibriosis have
been commonly linked to EMS. However, due to generic clustering of all potential causes of mortalities
reported as EMS, this very broad and imprecise case definition provides little diagnostic value and has led to

lot of confusion.

From 2009, however, a new distinctive pattern of mortalities has become evident in the early stages of grow-
out of both Penaeus vannamei and P. monodon. The syndrome involves mass mortalities of up to 100%
within 20-30 days after stocking. Affected shrimp consistently showed an abnormal hepatopancreas, which is
usually shrunken and white and is accompanied by loose shells, pale overall colouration, slow growth,
corkscrew swimming behavior and moribund shrimp sinking to die at the bottom of the pond. Examination of
the histology of the hepatopancreas of affected shrimp revealed massive necrosis of the hepatopancreas.
Given these specific signs, the name "acute hepatopancreatic necrosis syndrome" has been coined based on
unique gross pathological lesions seen in the hepatopancreas and to qualify it amongst other potential causes
of early mortalities. For clarity and to avoid confusion, the disease issue focus of the emergency regional
consultation will be referred to throughout this document as AHPNS according to the detailed individual

shrimp case definition described by Prof Don Lightner (see below).



Group Discussions:
Four working group breakout sessions were organized as follows and specific tasks assigned to the groups to
discuss and report back to the plenary session. Group findings were used to draw up recommendations and

follow up actions.

Group 1: Current Knowledge, Knowledge Gaps and Research Priorities

e Team: Dr Don Lightner, Dr Tim Flegel, Dr Huang Jie, Dr Jason Weeks
Group 2: Detection, Reporting and Surveillance

e Team:, Dr Flavio Corsin, Dr Ian Gardner, Dr Jeff Cowley, Dr Celia Pitogo
Group 3: Biosecurity, Emergency Response and Disease Management

e Team: Dr Larry Hammell, Dr Matt Briggs, Dr Victoria Alday, Dr Ed Leano
Group 4: Regional Disease Response

e Team: Dr Ingo Ernst, Dr Brian Davy, Dr Peter Walker, Dr Supranee Chinabut

The summary and outcomes of the technical sessions and group discussions are captured separately in the

sections below to enhance the quality and usefulness of the outcomes to stakeholders in member governments.

E. Technical Updates on AHPNS

Early Mortality Syndrome (EMS) is used generically to describe unusually high mortality that can occur
commonly within the first 30 days of shrimp grow-out due to a variety of pond management and pathogen
related factors. From 2009, however, a new distinctive pattern of mortalities has become evident in the early
stages of grow-out of both Penaeus vannamei and P. monodon. The syndrome involves mass mortalities of up
to 100% during the first 20-30 days after stocking. Affected shrimp consistently showed an abnormal
hepatopancreas, which is usually shrunken and white and is accompanied by loose shells, pale overall
coloration and moribund shrimp sinking to die at the bottom of the pond. Examination of the histology of the
hepatopancreas of affected shrimp revealed massive necrosis of the hepatopancreas. Given these specific
signs, the name "Acute Hepatopancreatic Necrosis Syndrome" has been proposed as a more appropriate term,

to distinguish this condition from other causes of early mortalities.

Brief History and Spread in the Region

Beginning around 2009, EMS with disease characteristics indicative of AHPNS began to cause significant
production losses in southern China. By 2010, the distribution of affected farms in China had expanded, and
reports of EMS/AHPNS began to emerge from Vietnam. In 2011, the disease was reported to be in Malaysia
and in early 2012, also in the eastern Gulf of Thailand.
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China. The occurrence of EMS was recorded initially in Hainan in 2009 but was often confused with “covert
disease” and thus ignored by most farmers. In 2011, however, disease occurrences became more serious,
especially at farms with a history of culturing shrimp for >5 years and those closer to the sea using more
saline water (salinity above 20 ppt) (Panakorn, 2012). Interestingly, reports also suggested that shrimp
polycultured in freshwater ponds experienced lower mortality levels (however other confounding factors may
have explained this finding). During the first half of 2011, about 80% losses in production were reported at

shrimp farms in Hainan, Guangdong, Fujian and Guangxi.

Vietnam. EMS was first reported to be a serious problem in 2010, but widespread devastation in the Mekong
Delta (South Vietnam) has occurred since March 2011. The main shrimp production areas affected are the
provinces of Tien Gang, Ben Tre, Kien Giang, Soc Trang, Bac Lieu and Ca Mau and cover a total shrimp
pond area of around 98,000 hectares. In June 2011, unprecedented losses in P. monodon were reported across
11,000 ha of shrimp farms in Bac Lieu, 6,200 ha in Tra Vinh (where it is estimated that in total, 330 million
shrimp have died causing a loss of over VNDI12 billion), and 20,000 ha in Soc Trang (VNDI.5 trillion in
losses) (Mooney, 2012). As of the first quarter of 2012, the disease is still affecting the Mekong Delta area
(Tien Gang: 28.5 ha; Tra Vinh: 1,642 ha; Soc Trang: 359 ha, Bac Liue: 98 ha; and Ca Mau: 4,007 ha) as well
as the south central coast (Binh Dinh: 39 ha; Nin Thuan: 6.2 ha; Ba Ria-Vung Tau: 13 ha). The shrimp pond
area affected in 2012 is estimated to be in the order of 39,000 ha (Vietnam Country presentation in this

report).

Malaysia. EMS was first reported in late 2010 in the east coast of the peninsular state of Johor and
subsequently in Pahang, Perak and Penang during 2011. Total production of cultured shrimp were 110,000mt
in 2010, 75,000 mt in 2011 and 25,000 mt in 2012 (Jan-May) with 90% production contributed by P.vannamei
(source: Malaysia Shrimp Industry Association). EMS resulted in a significant drop in P. vannamei
production from 87,000 mt in 2010 to 67,000 mt in 2011 (source: annual Fisheries statistics). Production up
to May in 2012 is only 25,000 mt (source: Malaysia shrimp industry association) and worse is expected due
to EMS being reported in Kedah (May 2012) and Sabah (June 2012). Ongoing studies suggest links to water
quality and possible predisposing factors such as paralytic shellfish poison, but these tentative findings require

additional investigations to confirm their involvement in the syndrome.

Thailand. So far in 2012, 0.7% total shrimp ponds in Thailand have been affected by EMS, mostly in the
coastal areas (Rayong, Chantaburi, Trat, Chacheongsao provinces) along the eastern Gulf of Thailand. To
mitigate impacts, a variety of awareness/communication efforts involving close collaboration among

government, researchers and the Thai shrimp farmers association at local and national levels are being made.
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Species affected

AHPNS affects both Penaeus monodon and P. vannamei and there are reports that P. chinensis is also

affected. It is characterized by mass and sudden mortalities (reaching up to 100% in some cases) during the

first 20-30 days of culture (post-stocking in grow-out ponds).

Clinical Signs and Pathology (refer Presentation by Prof Don Lightner)

Clinical signs (field level) include a shrunken and white hepatopancreas, often accompanied by loose shells,

pale overall body coloration, and moribund shrimp sinking to die at the bottom of the pond. The atrophied

(shrunken) HP of affected shrimp are often pale to white because of pigment loss in the connective tissue of

the HP sheath or capsule, and black spots or streaks are sometimes visible within the HP due to melanized

tubules. The HP does not squash easily between the thumb and forefinger (i.e., it is more rigid, probably

because of the large amount of fibrous connective tissue and hemocytes). Disease progression is as follows:

a)
b)

c)

d)

Idiopathic — no specific disease causing agent (infectious or toxic) has been associated with the lesion
Acute progressive degeneration of the hepatopancreas (HP) accompanied initially by a decrease of R,
B and F-cells followed last by a marked reduction of mitotic activity in E-cells.

Progress of lesion development is proximal-to-distal with dysfunction of R, B, F, and lastly E-cells,
with affected HP tubule mucosal cells presenting prominent karyomegaly (enlarged nuclei), and
rounding and sloughing into the HP tubule lumens.

The sloughed HP cells provide a substrate for intense bacterial growth, resulting in massive secondary
bacterial infection (putative Vibrio spp.) and complete destruction of HP at the terminal phase of the
disease.

Accompanying the initial sloughing of HP tubule epithelial cells and the development of a secondary
bacterial infection is intense intertubular hemocytic aggregation and hemocyte encapsulation of

necrotic HP tubules and melanization of the more proximal portions of HP tubules in some shrimp.

In summary, the following pathological features have been observed consistently in the hepatopancreas of

affected shrimp from all affected countries

1.

NS kv

Low activity of B, F and R cells

Low mitotic rate in E cells

Rounding-up and sloughing of HP tubule epithelial cells
Intertubular hemocytic congestion (inflammation)
Proximal- to-distal pattern of lesion spread

Distal end last to be affected

Enlarged nuclei (karyomegally) with prominent nucleoli

13



8. Bacterial infection during advanced/terminal stages of the disease
9. Bacterial phase appears to be secondary

10. Identical lesions found in P. vannamei and P. monodon tissue samples

Case Definition (refer Presentation by Prof Don Lightner)

Considering the consistent progressive pathology observed in the HP of juvenile shrimp that die soon after
pond stocking, this newly emerged disease has been named Acute Hepatopancreatic Necrosis Syndrome
(AHPNS). Dr Lightner has proposed the following animal level case definition for AHPNS to clearly
distinguish it from other causes of EMS and as a base-line for future research on this specific condition.

e Idiopathic: No specific disease causing agent (infectious or toxic) has been identified.

e Pathology: Acute progressive degeneration of HP from medial to distal tubule regions with
dysfunction of B, F, R and E cells; prominent karyomegaly and necrosis and sloughing of these tubule
epithelial cells. In the terminal stage, marked inter- and intra-tubular hemocytic inflammation and
development of secondary bacterial infections occur in association with necrotic and sloughed HP

tubule cells.

At the pond level, the following clinical signs provide a presumptive diagnosis to be confirmed by animal

level histopathology

Often pale to white HP due to pigment loss in the connective tissue capsule.

e Significant atrophy (shrinkage) of the HP.

e Often soft shells and guts with discontinuous contents or no contents.

e Black spots or streaks sometimes visible within the HP.

e HP does not squash easily between the thumb & forefinger.

e Onset of clinical signs and mortality starting as early as 10 days post stocking

e  Moribund shrimp sink to the pond bottom.

Primary Cause (refer Presentation by Prof Tim Flegel)

EMS is commonly used to describe unusually high mortality among shrimp within the first 30 days of culture.
Such mortalities can be caused by various well known pathogens such as WSSV and YHV. This imprecise
and very broad case definition for high mortality events is thus not particularly useful, and to avoid confusion,
the newly emerged disease has been named AHPNS based on the specific animal-level case definition
described by Dr Lightner. The precise case definition is critical to ensure research progress across various

institutes and countries are focused on the same disease.
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While the apparent spread of AHPNS to various countries across Southeast Asia suggests that an infectious or
at least biological agent might be involved, thus far, preliminary transmission trials using tissue filtrates of
affected shrimp sent for laboratory analysis have failed to demonstrate that the disease is caused by a virus
and no other infectious agent or toxin has been identified. AHPNS histopathology is suggestive of toxicity,
but testing of feeds from affected farms and two crustaceacides including cypermethrin have similarly failed
to reproduce the disease. PCR testing has indicated that the disease is not caused by the known viral pathogens
WSSV, YHV, IMNV or TSV. While the specific cause(s) of AHPNS remain unknown at yet, the possibility
of an infectious agent and/or toxin cannot be discounted. As such, immediate research investigations need to
focus on resolving this knowledge void by exploring all possible causes of AHPNS with an open line of
investigation. Avenues to explore should include;
e Dbiotic and abiotic toxins in:
o Pond water & supply water, soils & sediments, etc.
o Feed & feed ingredients, probiotics, etc.
o Old and “new” agricultural pesticides, etc.
e possible new bacteria:
o These might be revealed by shotgun sequencing of bacterial IDNA & in situ
o There is also the possibility of a phage-bacterium partnership(s)
e possible unknown shrimp viruses that might be revealed by:
o Challenge tests with filtered and unfiltered tissue extracts to see if a filterable agent is present
o TEM examination of affected shrimp tissues for the presence of viral particles

o Shotgun sequencing of “viral extracts” & in situ

Preliminary bacterial shotgun testing by PCR resulted in the identification of bacteria in the order
Bukholderiales (genera Ralstonia, Delftia and Pelomonas) and Order Actinomycetales ( genera Leifsonia and
Rhodococcus). Next step is to make clones of these bacteria and use for in situ hybridization to test shrimps
from test and control ponds. Probes specific to these bacteria now needed in situ hybridization confirmation of

their involvement in causing AHPNS histopathology.

Disease Emergence and Spread (refer Presentation by Dr Peter Walker)

To assist guide approaches to identify the cause of AHPNS, it will useful to consider current knowledge and
concepts on how new diseases emerge and spread. Disease emergence and subsequent spread often results
from some disturbance in the ecology of an infectious agent. Potential pathogens are integral components of
all ecosystems and their existence is perpetuated by them being able to be transmitted efficiently without

necessarily causing disease. Many pathogens with potential to cause disease commonly infect healthy animals
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with no pathology or mortality. A disturbance in ecology can upset the natural balance and result in a

normally innocuous pathogen emerging as a new disease agent.

Aquaculture is an important contributor to socio-economic development in many countries, but intensive
aquaculture practices often provide ideal environments for emergence and spread of disease because of the
following reasons.

* Animals are often cultured in an unnatural environment

* Animals are often cultured at high stocking densities

* Animals are often stressed by culture conditions

*  Unregulated trade in live animals occurs commonly

Only through early detection (rapid and accurate diagnosis, effective non-targeted surveillance), rapid
response (national/international cooperation and information sharing, contingency planning, surge
capabilities) and prediction and prevention (a more challenging option - but less costly socially, economically
and environmentally; understanding biological and ecological drivers of pathogen emergence) can we reduce

or limit the impact of emerging infectious diseases.

Molecular tools for discovering unknown pathogens (refer Presentation by Dr Jeff Cowley)

There are many methods now available for sequence-assisted and sequence-independent virus discovery that
could be applied to help discover viruses or other pathogens if these are the cause of AHPNS. The selection of
any particular approach can be guided by what clues become available on the etiological agent of AHPNS

from epidemiological, histological and any other observational studies.

Molecular approaches to detect and characterize a pathogen rely mostly, but not exclusively, on some means
of acquiring or enriching (i) the pathogen, from which DNA or RNA can then be extracted, or (ii) the
pathogen nucleic acid itself. For example, virus particles can be acquired easily by microfiltration through
0.22 um or 0.45 um filters, or by high speed clarification of tissue homogenates followed by differential
ultracentrifugation through, for example, a sucrose density cushion designed to exclude most organelles and
other material of host cellular origin. Alternatively, some viruses have either double-stranded (ds)RNA
genomes or synthesis dSRNA genomic intermediates during replication that can be distinguished from cellular
RNA. For such viruses, dSRNA can be isolated, for example by gel purification following careful RNase A
digestion of extracted total RNA, and used as source material for random cDNA synthesis, PCR amplification,
cloning and sequence analysis. As another alternative, RNA from non-affected and AHPNS-affected shrimp
could, for example, be randomly amplified by PCR (Differential Display) to identify DNA products unique to
affected shrimp, and thus possibly derived from a pathogen.
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Once suspected pathogen cDNA or DNA has been acquired by any method, even if in very low abundance, it
can be amplified by random PCR methods for either direct sequence analysis or sequence analysis of clones
containing amplified DNA fragments. Alternatively, very large amounts (>40 pg) of very long (>30 kb) DNA
can be generated from <10 ng DNA by multiple displacement amplification (MDA) using phi29 DNA
polymerase (REPLI-g, QIAGEN), which is ideal for amplifying representative DNA sequences of viruses

with long genomes such as WSSV or herpes viruses.

Once amplified DNA is obtained, depending on its nature, options exist to sequence it using either the Sanger
dideoxy-sequence terminator methods or any of the several NextGen multi-parallel sequencing platforms (eg.
GL-Flex 454 pyrosequencing, [llumina, Ion Torrent). Indeed, based on the extraordinary capabilities of these
NextGen platforms to generate massive amounts of sequence information, simple analysis of DNA or of
cDNA prepared to total RNA of APHNS-affected shrimp should have the capability to identify pathogen
genome/mRNA sequences, and with suitable coverage depth, allow de novo assembly of viral/pathogen
genomes in the absence of available genome information or database searches to look for relationships to

known pathogen sequence motifs.

Epidemiology and risk factors (refer Presentations by Dr Flavio Corsin and Dr Matthew Briggs)

Systematic robust epidemiological studies of AHPNS have not been conducted so far in any country, though
considerable amounts of primary and secondary data have been gathered and epidemiological surveys
conducted to identify potential risk factors. Working case definitions at the pond/farm level were also
developed to complement the individual shrimp level case definition defined by Prof Don Lightner. Until
epidemiological approaches are applied systematically to include hatchery, transport, pond, farm and location-
specific data, it will be very difficult to pinpoint and prioritize risk factors for AHPNS. Based on
circumstantial evidence, AHPNS appears to be associated with either an infectious agent or a (algal) toxin,
although other "etiologies" cannot be ruled out. Hatchery and farm management processes might also play a

key role.

Potential risk factors, which need to be reconfirmed with more robust quality data sets, have been deduced

from observations that AHPNS outbreaks may be more likely to occur;
e in more intensive/high density systems
e with P. monodon compared to P. vannamei
e at locations closer to the sea with higher water salinity
e with seed sourced through some supply chains

e at farms not employing water reservoirs
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Preliminary data also suggested that AHPNS severity may be greater;

e at older farms close to the sea

e at farms with poorly prepared ponds (no sludge removal) & poor management leading to excess
nutrient pollution

e at locations with overcrowding of farms, sharing of water sources

e at farms/locations that overuse chemicals

e at farms using higher intensification

e when seed experiences stress during transportation

e when poor-quality (bacterially-infected) seed is used (although 54% of Malaysian farmers and many
in Thailand report faster-growing SPF seed is affected more severely than slower-growing seed)

e when water salinity at stocking is high and with high and fluctuating temperatures,

e when seed are overstocked and overfed

e in ponds with inadequate aeration and evidence of toxic levels of H,S

AHPNS severity appears to be lower at farms;

e using low salinity (<20 ppt) water

¢ inland and thus far from sea, using plastic-lined ponds, using biofloc systems (many, but not all, farms
using biofloc or semi-biofloc report less problems)

e using high quality seed,

e using especially SPF P. monodon

e that strictly monitor and control early feeding rates

e using thorough pond and environment disinfection protocols (for both viruses and bacteria) prior to

stocking, high quality probiotics and specific immune-stimulants

Future epidemiological studies should consider these factors to validate the observations and associations
deduced from the rapid and thus preliminary survey. The need for systematic investigation of outbreaks was
emphasized strongly in the consultation. All unusually high early mortalities of seed should be investigated
thoroughly and only those that fit the pond-level and animal-level case definitions should be reported as
AHPNS. Clinical signs (field level) should be observed carefully and be used only for presumptive diagnosis
until confirmed by evidence of characteristic APHNS histopathology closely fitting the case definition.

Management (refer Presentations by Dr Matthew Briggs and Prof Chalor Limsuwan)

National Level: Assuming that AHPNS has an infectious etiology, the likelihood of AHPNS spreading to
other countries in the region cannot be discounted. This could be mitigated especially by restrictions on

movements of live seed and broodstock.
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Measures suggested to contain AHPNS spread to non-affected countries include;

only translocate live shrimp after conducting robust import risk analyses

exercise considerable caution if seed and broodstock are introduced from affected countries

increase surveillance efforts and study suspected AHPNS-like outbreaks thoroughly

build capacity for early detection and rapid accurate diagnosis (especially histology), effective non-
targeted surveillance of AHPNS

developing contingency plans with agreed roles and responsibilities to mount a rapid response in the
event of its occurrence

enhance coordination and cooperation at an international level through constitution of a task force

(e.g. Vietnam, Thailand) to deal with the disease

Farm/pond level: Since very little is known about AHPNS, including its primary etiology and whether it is

infectious or not, it is very difficult as yet to recommend scientific management interventions. However, based

on observations on AHPNS and past experience in dealing with various infectious diseases in shrimp, several

options can be considered to manage or prevent it from occurring. Importantly, these management options

remain good-practice recommendations, and their effectiveness has yet to be demonstrated fully.

Some of the generic management options suggested include;

avoiding high risk practices (live feeds; co-cultivation)

implementing pathogen exclusion practices (seed selection; pond environment considerations)
employ stress reduction practices (good culture management systems)

employ disease containment practices

employ responsible trading practices

Some of the suggested shrimp health management practices that may be beneficial but have no proven or

specific benefit for managing AHPNS include;

Stocking with older seeds

Use of only good and healthy post larvae at PL 10 or older

Stocking with only healthy post larvae (e.g., check condition of the HP) from reliable hatcheries that
use only approved probiotics

Use of seeds from known sources since these present lower risk than those from nursery/middlemen
Implementation of better management practices with a focus on pond preparation

Use of approved quality immunostimulants

Restriction of live shrimp movements

Use of biofloc technology

Disinfection of disease ponds as quickly as possible
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e Implementation of surveillance, monitoring and proper reporting of all outbreaks
e Decrease in the stocking density (SD) to <100/m’

e Increase in caution regarding the use of probiotics

e Use of appropriate water management to eliminate pathogens and their carriers
e Avoidance of probiotic over use during the first month post-stocking

e Maintaining pond water pH at 8.0+ 0.2

e Maintaining alkalinity at not lower than 100 mg/L (ppm)

e Maintaining DO at 4.0 mg/L at all times

e Maintaining consistent water color (phytoplankton)

There was considerable discussion and debate on the role of probiotics in AHPNS. It is widely believed that
the use of probiotics is totally uncontrolled among shrimp farms. It was considered that the possibility of use
of low quality, unapproved probiotics having a role in EMS/AHPNS could not be discounted. In view of this,

caution was urged while using probiotics in shrimp ponds.

Preparedness and Response (refer to Presentation by Dr Ingo Ernst)

An aquatic animal disease incident would constitute an emergency if it could have significant impacts—either
economic [production or trade], environmental or human health—and immediate response action might be
needed to mitigate impacts and return industry to normal production and trade. Given the severe production

impacts of AHPNS, its occurrence in a new country or region could be considered an emergency.

Should a disease emergency occur, the possible response actions would depend on the nature of the disease
incident, for example: whether the disease occurred in closed or open systems, its distribution (e.g. restricted
or widespread), existing knowledge on the disease (e.g. epidemiology), available tools (e.g. diagnostics),
potential consequences, cost-benefit of response and technical feasibility. Each emergency response will
differ, but basic response options include containment, eradication, and mitigation and management. Early
responses provide more opportunities for effective response (e.g. eradication) and would usually deliver the
highest return on investment in response activities. Activities that prevent a disease from entering a country or

region are likely to provide the highest return on investment.
Where a disease becomes widespread in a country the opportunities for effective response become limited and

mitigation and management of the disease impacts at an enterprise level may be the only way of managing the

disease. Mitigation and management is likely to be the least cost-effective response option.
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For countries where AHPNS occurs in a restricted distribution there may be opportunities to contain the
disease (assuming it has an infectious etiology) to reduce its spread and limit impacts. For countries where
AHPNS has not occurred the most cost-effective measures are likely to be those that prevent the entry of the

disease—should it have an infectious etiology.

Emergency responses can be described by several response phases including disease freedom, alert, incident
investigation, response and recovery. Each phase requires the activation of resources and processes to enable

effective response actions. Some basic principles of an emergency response include:

e Prevent - program of risk reduction measures

e Detect - rapid detection and identification of the disease

e Contain - early implementation of control measures to prevent spread of the disease
e Investigate - rapid definition of the nature and extent of the outbreak

e Decide - decision on an appropriate response objective and plan

e Respond - marshal personnel and resources to implement the response plan

e Recover - undertake activities to return to production and trade

F. Group Discussion Findings

The issues identified by the groups and their recommendations were as follows:

1. Current Knowledge, Knowledge Gaps and Research Priorities
Group 1 sought to summarize the current state of knowledge on AHPNS, identify knowledge gaps and

recommend research priorities, and to identify possible research networks and teams:

e Development of an information sheet summarising the gross signs of AHPNS was required as a
priority to aid pond-side presumptive diagnosis. The gross signs of AHPNS were summarised as:
o Often pale to white HP due to pigment loss in the connective tissue capsule.
o Significant atrophy (shrinkage) of the HP.
o Often soft shells and guts with discontinuous contents or no contents.
o Black spots or streaks sometimes visible within the hepatopancreas.
o Hepatopancreas does not squash easily between thumb and forefinger.
o Onset of clinical signs and mortality starting as early as 10 days post stocking.
o Moribund shrimp sink to the bottom.
e The case definition for AHPNS proposed by Prof Lightner was generally agreed on:
o Idiopathic — no specific disease causing agent (infectious or toxic) has been identified.
o Pathology: Acute progressive degeneration of the hepatopancreas from medial to distal region

with dysfunction of B, F, R & E-cells, prominent karyomegaly and necrosis and sloughing of
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these tubule epithelial cells. Terminal stage shows marked inter- and intra-tubular hemocytic
inflammation and development of secondary bacterial infections that occur in association with

necrotic and sloughed HP tubule cells.

e The immediate research priority was to identify the cause of AHPNS:

@)

A robust challenge study is required to determine if AHPNS is transmissible and to fulfil
Koch’s-River’s postulates (for example using non-frozen material by the oral route or by
reverse gavage using filtered and unfiltered homogenates and by using water/sediment
exposure.

Cohabitation challenge should be considered using affected shrimp cohabitated with non-
affected SPF shrimp

Examination of cohabiting pond decapod species to determine if any other species are
affected or can act as carriers.

If evidence of transmission is found and the pathogen remains elusive, consider using
molecular tools such as pyrosequencing, subtractive hybridisation libraries and computational

subtraction to search for genome sequences of cryptic pathogens.

e A thorough and robust epidemiological study is a priority that needs to consider a range of parameters

including abiotic, edaphic and climatic, etc.

O

@)

Fit available data retrospectively and make a predictive model based on data to date? Farm
infectivity rates etc.

Develop a risk model based on existing information?

e The toxico-pathology should be investigated (biotic and abiotic toxins should be considered)

e Asa lower priority, investigate moulting frequency and possible factors disrupting moulting due to

damage to the hepatopancreas and hence soft and loose shells.

e Investigate the possibility of immune-deficiencies using genetic markers.

e Overall, a more forensic approach to the investigation of AHPNS is required, using a chain-of-

evidence approach to separate facts from fiction.

e Countries could consider combining available resources for investigating AHPNS to avoid duplication

of effort. A joint program would help create consensus on the best scientific approaches, develop the

best team drawing on experts from different countries, and facilitate coordination of remedial or

regulatory action, inspections etc across jurisdictions. Such a program could be coordinated by NACA

or a similar regional mechanism, and overseen by an international steering committee.

e NACA is well placed to act as a clearing house for information, communication of R&D outcomes or

establishing a community dialogue hub for researchers to share experience on AHPNS, for example

through email listserve, wikis, social media, the web etc.

Recommend to investigate the possibility of convening a biannual meeting for researchers to share

experiences and research outputs on AHPNS.
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e Recommend that NACA lobby to establish a joint/community funding pool shared between countries
to address common objectives and facilitate exchange of histology slides and other materials between
researchers.

e Important to begin to responding to AHPNS now based on the limited information that is available,

rather than to wait for more information to come to light.

2. Detection, reporting and surveillance

Group 2 considered issues relating to the detection, reporting and surveillance for AHPNS:

e Surveillance needs to consider the capacity, desire (may be related to the availability of
compensation) and resources available in a country, as well as the perceived level of threat.

e Surveillance needs to consider the capacity, desire (may be related to the availability of
compensation) and resources available in a country, as well as the perceived level of threat.

e C(Criteria for identifying a suspected AHPNS outbreak at the pond / farm level were proposed:

o Known affected country/area (highly specific criteria are desirable)
* >10 dead shrimp/day (or expressed as a percentage of shrimp in the pond)
= <30days (but later can change)
= Gross signs (hepatopancreas white/small and resists compression)
o Country/ area not known to be affected (highly sensitive criteria are desirable).
= >2 dead shrimp/day
= <40days (but later can change)
»  QGross signs (hepatopancreas white/small and difficult to squeeze)
o Pond (confirmed): at least one positive shrimp meeting the case definition proposed by Dr
Lightner
o Farm (confirmed): at least one confirmed positive pond

e  When collecting data about an affected pond or farm, data should also be collected from unaffected
‘control’ ponds or farms without “unusual” mortalities where possible for comparison.

e Recommend developing a sampling kit for the benefit of government officers, including
guidance/photographs on selection of ponds and collection of samples. The kit should include
standardized data collection sheets to ensure that required information is collected, including data on
likely risk factors. The kit should include access to fixatives such as Davidson’s (ideally) or formalin.

¢ Recommend developing an information kit (flyer etc) for farmers including guidance on gross signs
and control measures.

e Develop a national/international list of reference laboratories that have the capacity to diagnose

AHPNS, and web sharing mechanism for pathology and reference slides.
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¢ Encourage affected countries to provide reports and epidemiological information to existing
regional/international reporting mechanism (eg. OIE or NACA QAAD program) including

information on changes in the distribution or behavior of the disease.

3. Biosecurity, emergency response and disease management

Group 3 considered issues related to biosecurity, emergency response and disease management, including:

e Necessary measures to reduce the risk of AHPNS spreading (if considered an infectious aetiology).
¢ Guidance on response actions in the event of new detections of AHPNS affected (including outbreak
investigation).

e Measures to manage the impact of AHPNS in endemic areas.
Measures to reduce the risk of AHPNS spreading:

e Control transboundary movement of live shrimp particularly from affected areas to unaffected areas.

e Zoning of affected countries and restriction of movement from affected areas to unaffected areas,
creation of a buffer zone to be monitored, tracking of live shrimp moved from affected areas within a
specified time (1-2 months?) and followed up by surveillance.

e There is a concern on the importation of commodity shrimp for reprocessing from affected areas into
free areas

e Treatment of outbreak ponds before the release of the water.

¢ Implementation of adequate biosecurity at harvest and post-harvest in affected countries/areas
including harvest, effluent and solid waste from processing plants.

e Capacity building of national reference laboratories for AHPNS diagnosis (also service labs if

available).

While information is required to make some of these decisions, waiting for ‘enough’ information may be too

late. Better to start reacting now. Specific areas of research required to support control measures are:

e Transmission trials at pond level.

e Study of possible pond-related trigger factors (toxins?).

e Identification of possible sources: Broodstock and postlarvae, possible carriers including wild aquatic
animals, plants and phytoplankton etc.

e Risk factors (eg. soil versus lined ponds, fresh water versus sea water etc).

e Economic impact of the disease, to help raise awareness of the need to address AHPNS and invest in

research and control measures by all stakeholders.

Development of an AHPNS awareness program was suggested to:

24



Disseminate findings of scientifically reliable research studies undertaken by institutes/private
companies.

Involve the private sector including farmer associations and corporations.

Disseminate concern on probiotic use (quality and quantity) and forestall a possible jump into the
alternative of antibiotic use, which is unlikely to provide a solution.

Disseminate information on the economic impact of the disease.

Establishment of an international task force to coordinate and direct efforts was suggested to consolidate

information on AHPNS across countries (globally FAO, regionally NACA). Confidentiality would have to be

assured for the task force to function, and the group should also seek to gather information from local

producers, as the main source of primary data.

4. National / regional disease response

Group 4 addressed issues relating to a coordinated national and regional/international response to AHPNS.

The group sought to:

Document lessons learned in dealing with emergencies at the national and regional level, including
lessons learned in:

o Moving the decision making scale from local to national responses.

o Governance and decision making around high profile economic / trade issues.
Recommend priorities for strengthening national and regional responses (e.g. access to expertise,
resources, emergency funds).

Discuss existing mechanisms and the role of regional and international organisations and past

experiences.

Overall it was felt that capabilities and arrangements for responding to disease emergencies across the

region had improved considerably in recent years. The apparent containment of IMNV to Indonesia

suggests that national biosecurity arrangements are stronger than they once were.

The key lessons learned were as follows:

Greater emphasis should be placed on improving preventative measures, as this is the most cost-
effective point to deal with AHPNS
Vietnamese experience with AHPNS suggests that it is important to activate a national response group
as early as possible. In the Vietnamese example, a task force is responsible for:

o Facilitating communication and cooperation across ministries and provinces.

o Preparing situation reports.

o Coordinating research across institutes.

o Determining research priorities and budgetary requirements.
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Annex 6: AHPNS Country Powerpoints


















Histopathology of EMS: shrimp1
L. vannamei

Histopathology of EMS: shrimp1

Histopathology of EMS: shrimpl1




Histopathology of EMS: shrimp2

Histopathology of EMS and WSD: shrimp5
L. vannamei

Histopathology of EMS: shrimp3
F. chinensis

Histopathology of EMS: shrimp 4
L. vannamei

Unknown Intranuclear Refraction
Crystallois




Diagnosis by Rapid T-E Staining of

Smear
» Prescripts of T-E staining solution
+ Trypan blue 0.69
+ EosinY 0.2g9
+ Phenol 0.59
+ NaCl 0.5g
+ Glycerol 20 mL
+ Water 80 mL

+ Protocol of staining

+ Place a piece of lesion tissue on a slide and mince with a
scalpel;

» Add 1-2 drops of the T-E staining solution to the minced
tissue, mix and allow to stain for 3-5 min;

= Lay a cover glass over the stained tissue and cover with
several pieces of absorbent paper. Use a thumb to squash
the mince into a single layer of cells.

T-E Stained Lymphoid Organ Smear

Sequencing of Random Cloning of
Virus Extracts

» The tissues were homogenized and centrifuged to
precipitate possible virus particles.

+ The supposed virus preparation was digested with

DNase and RNase to remove host nucleic acid.

Inactive the DNase and RNase and extract the viral

Random primer with AA at 3’-end was used to amplify

possible virus nucleic acid.

The amplified products were cloned and sequenced.

Eundregs of sequences were obtained and analyzed

y B

+ 16 sequences are now selected for further preparing
tests by in situ hybridization with slides of the shrimp
tissues.

*

*

*

*

Detection and Analysis of Known Pathogens

+ Samples were tested by PCR or LAMP for at least 15

eatho ens, including WSSV, IHHNV, HPV, MBV, IMNV, TSV,

AV, PvNV, MrNV, MrDV, NHP, and Spiroplasma, etc.
+ Positive results for some viruses obtained in some samples.
No virus was always positive in all diseased samples. Further
analysis is now on-going for confirmation.
V/bno arahaemolyticus, V. alginolyticus, Pseudoalteromonas
Photobacterium damselae, V. harveyi, and other V. spp.

were isolated from the samples. Challenge with V.
parahaemolyticus proved the existence of virulence.
Bioassay showed both filtered and unfiltered homogenate
from diseased F. chinensis could cause 100% mortality in 8
days post challenge. The unfiltered homogenate caused more
rapid mortality.

*

Hypothesis of the Mechanism of EMS

* Supposed virus infection in the immune
system of shrimp results immune
turbulence.

* The shrimp died due to the infectious
immune turbulence followed by acute HP
destruction and secondary infection of
bacteria.

= The further confirmation research to prove
the hypothesis are on-going.




Research on biological control technology

= Biological control technology by polyculture
« Freshwater: carp, catfish, snakehead, turtle, etc.
* Seawater: grouper, fugu, red fish, etc.

* Disease-resistant probiotics feeding
+ Collection of probiotics from gut of health shrimp.

= Selection of the disease-resistant enhancement ability
of the probiotics.

* Addition of the probiotics into shrimp feed.
* Microorganism enhanced biofloc technology
* Selection of microorganisms with special function.

* Functional enhance the biofloc technology with the
selected microorganism.

Possible Resolution for EMS

» Rapid diagnostic kit for on-site use.

= Disease surveillance

» Egg or postlarva quarantine.

» Polyculture technology.

= Probiotics for feed and environment use.

* Microorganism enhanced biofloc
technology.

» Combination of technologies.

THANKS FOR YOUR ATTENTION!
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Early Mortality Syndrome (EMS)

Extensive aquaculture has been practiced for o
many years and moved to semi-intensive
production in 70’s.

Intensive shrimp farming, however, took off in
1988/9 using hatchery reared seed and formula
feeds. It requires high financial and technical
inputs.

In 1998, the farm standard, CoC was applied for
shrimp farms followed by the GAP farm standard
in 2000.

Recently, biosecurity system has been introduced
and applied for shrimp farms.

immdanhyodiaam

Early Mortality Syndrome (EMS)

Two species have been cultured.
: Pacific white shrimp
(Penaeus vannamei) 99.5%

: Black tiger prawn
(Penaeus monodon) 0.5%

Early Mortality Syndrome (EMS)

Shrimp farming in Thailand has been
practiced more than 30 years, but develop
and expand very rapidly during mid 1980s.

By 1987, Penaeus monodon took off in
Thailand and spread quickly along the coast
and its cultivation declined in 2000-2003
due to diseases and poor growth rate.

P. vannamei was first introduced to
Thailand in 1997 but the cultivation was
not succeeded. The development of white
shrimp culture began in 2002, since then,
this shrimp has become very popular and
the cultivation of black tiger shrimp was
replaced.

Early Mortality Syndrome (EMS)

With respect to the area of
production, approximate 378,000
rai (58,154 ha) has been used for
shrimp farming, of which, about
43% of the total area of shrimp
farms locate in the South.

At the present, penaied shrimp
contributed approximate 45 % of
total mariculture production.

Early Mortality Syndrome (EMS)
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Early Mortality Syndrome (EMS)

Early Mortality Syndrome (EMS)

Shrimp diseases status in Thailand:

White spot disease (WSD)**
Yellowhead disease (YHD)*
Tuara Syndrome (TS)

Infectious hypodermal and
haematopoietic necrosis (IHHN)
5.  White Feces Syndrome**

Eali ol o

Early Mortality Syndrome (EMS)

Early Mortality Syndrome (EMS) in Thailand

Early Mortality Syndrome (EMS)

History:

Disease similar to EMS was first reported in shrimp farm
located in the eastern Gulf of Thailand in late 2011. It was

claimed that those farms used the same stock of PLs.
In early 2012 (January-April), EMS was reported in 3 provinces

in the east coast (Gulf of Thailand): Rayong, Chantaburi and
Chachoengsao provinces.

Early Mortality Syndrome (EMS)

At the present, approximate 0.7% of total shrimp ponds in
Thailand have the effect from EMS, of which, mostly
occur in the eastern Gulf of Thailand in Chachoengsao,
Rayong, Chantaburi and Trad provinces.

Among them, Prasae in Rayong and Nayaiam in
Chantaburi, are the most affected areas, approximate

10% of total shrimp ponds in that areas have been lost.

Early Mortality Syndrome (EMS)

K Rayong (Pra-sae)
K Chantaburi (Nayaiam)
N Trad

X Chachoengsao

The disease that affects P. vannamei

appears during the first 15-30 days of 4 Y
stocking ponds with PLs. In severe cases, ? %
mortality can approach 100%.

Clinical signs consist of soft or loose shell,
pale coloration, lethargy and anorexia.
Affected shrimp show an abnormal
hepatopancrease mostly shrunken or
atrophy.




Early Mortality Syndrome (EMS)

Early Mortality Syndrome (EMS)

Histological finding

Pathology appears to be limited to hepatopancreas
Probably 3 stages involved:

Stage 1:  Acute progressive degeneration of HP, lack of
mitotic activity in E cells and dysfunction of B, F,
and R cells

Stage 2:  Marked inflammatory response (hemolytic
infiltration)

Stage 3:  Secondary bacterial infection

Stage 1:Lack of E-cell mitosis

Early Mortality Syndrome (EMS)

Early Mortality Syndrome (EMS)
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X Tk

:- Karyomegaly (giant nuclei)

:- Marked reduction of fat storage
cell vesicles (R- cell), lack of
secretory cells (B-cell) and highly
basophilic cells (F-cell)

Stage 1:

Progressive degeneration
of hepatopancreas

(no mitotic activity in E
cells and few or no B, F, R
cells)

Early Mortality Syndrome (EMS)

Early Mortality Syndrome (EMS)

Stage 3: A severe 2° bacterial infections caused by
opportunistic bacteria. Affected shrimp die from HP
dysfunction and bacteria infection
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Early Mortality Syndrome (EMS)

What is the possible cause of EMS?
1. Infectious agent???

:-Prachumwat et al. (2012) using the bacterial shotgun, they demonstrated
the presence of groups of bacteria that never found for causing disease in shrimp.
Three groups of bacteria have been reported: Burkholdiales (Ralstonia),
Sphingononadales (Delftia or Pseudomonas) and Actinomycetales (Leifsonia,
Rhodococcus).

:-Dr. Flegel reported the isolation of bacteriophage from the affected shrimp
and his study is ongoing.

-Virus testing has been done by injection of filtrate from the affected
shrimp. No dead shrimp were observed after post-injection.

2. Toxins ???
3. Others???

Case definition for EMS (devised by Dr Lightner and Dr Flegel)

Histopathological changes of hepatopancreas
- Lack of E-cells mitosis
- Lack of B, Fand R cells
- Enlarged HP nuclei
- Sloughing of HP cells and hemolytic infiltration
- Secondary bacteria infection

Early Mortality Syndrome (EMS)

Early Mortality Syndrome (EMS)

National level actions and management plans:
Government action:

1. DOF has taken an action on passive surveillance of EMS.

2. Communication on disease situation between officers and
shrimp farmers at the farm level.

3. Close collaboration among officials, researchers, universities and
Thai shrimp farmers association to control the disease.

4. Give the advise to farmers on health management in shrimp
farm.

5. Provide diagnostic service.

6. Public awareness

National level actions and management plans:

Private Sector action: Thai Shrimp Farmer
Association

1. Communication on disease situation at the farm level

2. Setup teams for research purpose

3. Close collaboration among officials, researchers,
universities and Thai shrimp farmers association for
researches, health management and control of EMS

4. Provide funding for researches.

5. Hold a seminar regarding EMS including shrimp farm
management throughout the country

6. Public awareness

Early Mortality Syndrome (EMS)

Early Mortality Syndrome (EMS)

Lessons and experiences learned in dealing with EMS at the
national level

1. Strengthening private sectors and government cooperation
on disease communication

2. Information sharing among stakeholders and researchers

3. Research Fund Agencies give attention to the EMS

4. Increasing public awareness

Conclusion and way forward

1. The causative agent for EMS has not yet be confirmed.
Case definition describes the histological changes of hepathopacreas
3. The possible of disease sequence

N

Lack of mitotic E-cell— Dysfunction of B,R and F cells— Karyomegary
—Marked inflammatory response in HP — 2°Bacterial infections

—Atrophy of HP— Shrimp die
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Way Forward.....

Conclusion and way forward (continue).......

1. Identify the primary cause of EMS

4. Shrimp pond management is highly recommended. 2. Ifthe prlm?ry cause is the etiological agent (bacteria, erus) \A{e car.\
purpose this new agent to be controlled under the Animal Epidemic

5. Stock only healthy PLs. N . .

5. Disinfection the di " ick ibl Act for its regulation at national level

. Disinfection 'e isease p'on as quick as possible. 3. Immediate action;
6. Inform the officers or Shrimp Farm Assoc. when suspected 3.1 The EMS will be an issue of discussion in the Committee for

disease occur. aquatic disease control under the Animal Epidemic Act of the DOF
3.2 Public awareness through media
3.3 The EMS will be integrated into the Notional Active Surveillance
System
3.4 Researches
4. Set up contingency plans

Early Mortality Syndrome (EMS)




An investigation of outbreak in cultured
White-Leg Shrimp, Litopenaeus vannamei
in Peninsular & Sabah, Malaysia

By
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1. Introduction: shrimp farming

Production of Aquaculture by Type of Culture, 2010
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2. Cultured Area

« Earthen ponds
« HDPE lining

* Intensive
culture systems
(>100pc PL/m?2)

&

3. Cultured species

(
9 !! !\ ‘ E y
{ M"ﬁ‘ R
'y i’[’!! l\E 9 WSSV 7 /f‘/i "/(f\\ VR A w\\\
_ 1

P |
N | T L L =
1994 1996 2002 2006
P. monodon P. monodon P. monodon L. vannamei
> >
L. vannamei P._monodon
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Total production of cultivated shrimps in Malaysia during year
2005 to 2010.

6. Chronological orders

| Date Location
AYSTA 1 |Dec2010 | Johor
y 2 March 2011 | Pahang
}& 3 |*April 2011 | Perak
*’f/ Received |Sept.2011 | AQ
. official division
report on in DoF
EMS HQ
4 Dec 2011 Penang
. ‘ 5 May 2012 Kedah
* NaFisH received 2 reports on white faeces & 6 June 2012 Sabah
slow growth of L.vannamei




—— Case received from Farmer/hatchery operator

7. National
National Fish Health Research Center (NaFisH)
level work on t

diagnostics * Receiving Case
- [FORMS/D Case |

Sampling — Hiftory

I
Bacteriology | Parasitology & Virology || Others Lab.
Lab. Histopathology Lab. Lab. (e.g: EM)
Flow chart for T T

handling cases of
EMS case at NaFisH

Compilation of the case history & results

OIE & National A
e (Director of Researt

Laboratory analysis (Level I, IT & I1I) :-

Total production in affected state
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Total production (mt)

perak Pahang Johor Kedah Tawau Sabsh Sarawak
52010 17601 257 13326 733 13054 7499
= 2011 10038 999 7276 2141 14028 73
= 2012(1an-May) 2375 126 643 507 232 2980

Total production of cultivated L.vannamei in affected state in
Malaysia during year 2010, 2011 & 2012(Jan —May)

Mortality DOC upon Source of P Survival rate Tota
Location period(DOC) sampling Health status (%) production (mt]
edah
Farm 1 30 30 Hatchery 5 / SPF 10 unknown
30 30 Hatchery 5 / SPF 10 unknown
Farm2 31 31 Hatchery 5 / SPF 10 unknown
31 31 Hatchery 5 / SPF 10 unknown
[Tawau, Sabah
Farm1 50 120 Hatchery 3 / SPF 96 8
50 120 Hatchery 3 / SPF 69 8
50 120 Hatchery 3 / SPF 52 6
50 120 Hatchery 3 / SPF 89 7
Farm2 50 120 Hatchery 3 / SPF 87 7
50 120 Hatchery 3 / SPF 87 7
50 120 Hatchery 3 / SPF 82 8
50 122 Hatchery 3 / SPF 26 1
Farm3 50 119 Hatchery 3 / SPF 16 1
50 119 Hatchery 3 / SPF 82 0.9
50 120 Hatchery 3 / SPF 3.6 0.3
Farm4 Slow growth 126 Hatchery 3 / SPF 80 5
after 50

8. Methodology Approaches & Results

Phase Period [Type of investigation
| Sept — |Case History
(Confirmation of |De€C Gross observation

diseases)

2011 |Hemolymph Anti-clotting time
Bacteriology, Virology & Histopathology

1l Jan—  |Virology (IMNV, TSV, PvNv, NHBP, TSV & IHHNV)

(Findingonthe [Mac  |Cross sectional study on chemical parameter of

e 2012 |water quality with special reference to Day Of
Culture (DOC) and Unionized Ammonia (NH;)
Detection of Paralytic Shellfish Poison (PSP), ELISA
& HPLC

1] April — |Awareness on EMS
(Awareness of EMs | DeC Application of Fermentation, AC & FT at farm

& Control Measure

wreo)  |2012  |Investigation of EMS in Sabah

Worealy BoCuron Source oT P ST ol prodacio]
Location period(DOC) sampling Health status rate (%) (mt)
Perak
Farm 1 27 &40 40 Hatchery 1/ unknown unknown
30 43 Hatchery 2 / unknown unknown
Farm2 20847 47 Hatchery 3 / SPF unknown unknown
20 48 Hatchery 3 / SPF unknown unknown
Farm 3 Unknown 40 Hatchery 4 / SPF unknown unknown
Farm4 30 33 Hathcery 5 /unknown unknown unknown
Pahang
Farm 1 unknown 52 Hatchery 4 / SPF 44 3
unknown 56 Hatchery 4 / SPF 44 3
unknown 56 Hatchery 4 / SPF 27 3
45 65 Hatchery 3 / SPF 8
Farm2 Unknown 48 Hatchery 3 / SPF 25 2
36 54 Hatchery 4 / SPF 14 0.5
31 52 Hatchery 4 / SPF 34 2
40 84 Hatchery 4 / SPF 94 6
R 40 85 Hatchery 4 / SPF 33 2
89 Hatchery 4 / SPF 2
89 Hatchery 4 / SPF 3

40
40

8. Methodology Approaches & Results

Phase |Period Type of investigation
Case History
Gross observation

| Sept — Dec
2011 Hemolymph Anti-clotting time

Bacteriology, Virology & Histopathology

Virology IMNV, TSV, PvNv, NHBP & IHHNV)

I lian=mac |Cross sectional study on chemical parameter of
2012 water quality with special reference to Day Of
Culture (DOC) and Unionized Ammonia (NH,)
Detection of Paralytic Shellfish Poison (PSP), ELISA
& HPLC

- |April— Awareness on EMS

Dec 2012 |Application of Fermentation, AC & FT at farm
Investigation of EMS in Sabah




White patches

8. Methodology Approaches & Results

Phase |Period Type of investigation
Case History
| |sept—Dec Gross observation
2011 Hemolymph Anti-clotting time
Bacteriology, Virology & Histopathology
Virology IMNV, TSV, PvNv, NHBP & IHHNV)
I lian=mac |Cross sectional study on chemical parameter of
2012 water quality with special reference to Day Of
Culture (DOC) and Unionized Ammonia (NH,)
Detection of Paralytic Shellfish Poison (PSP), ELISA
& HPLC
- |April— Awareness on EMS
Dec 2012 |Application of Fermentation, AC & FT at farm

Investigation of EMS in Sabah




HP tubules showing
pathology more typical
of developing early
stage AHPNS/EMS

* Multifocal septic

* Hemocyte
encapsulated

* Melanized HP
tubules

The terminal stage
of AHPNS/EMS

Location Diagnosis results

Perak Vibrio spp Early & terminal
Photobacterium 7/64 +ve IHHNV stage AHPNS/EMS
damsela

Penang - 0/22 —ve IHHNV  Early & terminal

stage AHPNS/EMS

Sabah

Vibrio spp 0/41 —ve IMNV, PvNv Early & terminal
& NHBP (IQ Plus)  stage of AHPNS/
0/3 —ve TSV(IQREAL) EMS

IHHNV (on going)

cells

Proximal HP with no B, For R
cells; sloughing & necrosis of HP

8. Methodology Approaches & Results

Phase |Period Type of investigation
Case History
| |Sept—Dec Gross observation
2011 Hemolymph Anti-clotting time
Bacteriology, Virology & Histopathology
Virology (IMNV, TSV, PvNv, NHBP & IHHNV)
I ljan—Mac Cross sectional study on chemical parameter of
2012 water quality with special reference to Day Of
Culture (DOC) and Unionized Ammonia (NH,)
Detection of Paralytic Shellfish Poison (PSP), ELISA
& HPLC
i |April - Awareness on EMS
Dec 2012 |Application of Fermentation, AC & FT at farm

Investigation of EMS in Sabah
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Cross-sectional study on chemical parameters of water quality in
different days of culture in five farms, Perak

Water Quality Parameters

Farm Pond

NH3

NO2

NO3

PO4
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1.83
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0.41

1.88

F3 2

114

0.196
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1.46

F4 A3

12

1.468

1.58

0.16

F5 B3
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0.08

132
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P-n

Plankton Group

Inlet

Ca-07

Pahang

C5-01

Outlet

Chlrophyceae
Chlorella

Cynophyceae

Oscillatoria elongata

Baccilariophyceae (diatom)
Coscinodiscus sp
Nitzchia sp +
Actinoptychis sp

Chaetoceros (filamen)

Dinophyceae
Ceratium
Peridinium

Noctiluca

HHHEE

b

Occurrence of dinoflagellates in S.E.A

Fig. 2. Occurrence of Pyrodinium bahamense var. compressum, Alexandrium spp. and
Gymnodinium catenatum in Southeast Asia.

Table 1.

Occurrence of Pseudo-nitzschia species in the Southeast Asia.

Species

Country

Malaysia

Thailand

Indonesia

Vietnam

Philippines

Pseudo-nitzschia
Pseudo-nitzschia
Pseudo-nitzschia
Pseudo-nitzschia
Pseudo-nitzschia
Pseudo-nitzschia
Pseudo-nitzschia
Pseudo-nitzschia
Pseudo-nitzschia
Pseudo-nitzschia
Pseudo-nitzschia
Pseudo-nitzschia
Pseudo-nitzschia
Pseudo-nitzschia
Pseudo-nitzschia

americana
brasiliana

caciantha

calliantha**

cuspidata
delicatissima**
dolorosa

fraudufenta* *

<. granii

heimii

inflatula

micrapora
multistriata* *
pungens
pseudodelicatissima**

Pseudo-nitzschia f. sinica
Pseudo-nitzschia subpacifica

|t

| x4 |+
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4+
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Sources: *Bajarias et al. 2006, "Larsen and Nguyen 2004, “Yap-Dejeto et al. 2008, Lim 2010, "Lundholm

et al. 2002, Prissholm et al. 2002, #Sidabutar et al. 2000, "Su 2010.

*“*Toxic species.

8. Methodology Approaches & Results

Phase |Period Type of investigation
Case History
| |sept—Dec Gross observation
2011 Hemolymph Anti-clotting time

Bacteriology, Virology & Histopathology

Virology (IMNV, TSV, PvNv, NHBP & IHHNV)

Cross sectional study on chemical parameter of
water quality with special reference to Day Of
Culture (DOC) and Unionized Ammonia (NH3)
Detection of Paralytic Shellfish Poison (PSP), ELISA
& HPLC

Awareness on EMS

Application of Fermentation, AC & FT at farm
Investigation of EMS in Sabah

Il |Jan—Mac
2012

- |April—
Dec 2012




Detection of PSP toxin by SKit
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8

Environmental factor(s):- Paralytic Shellfish Poison (PSP) Toxin

16 In other study on water quality parameter by Fariduddin and
Marzukhi (2012), data showed that high level of
ammonium, nitrite, diatoms and dinoflagellates throughout
the affected ponds in Pahang,Johor & Perak.

14

12
The concentration of PSP toxin was lower than the human
10 lethal dose of 2 mg. The presence of PSP toxin in organs

=
3 indicated that the affected prawn ingested it through the
E 8 food web transfer.
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9. National
level actions

15t meeting on EMS (after received ] 1
report from Stakeholders) Sept.2011 |

Conducted R&D on EMS (FRI P.Sayak | |

r (Water Quality) & NaFisH(Diseases) 1 2

Oct.2011- March 2012

* Increased Ammonia 15t report on EMS & Press conference 1 3

30 March 2012

* Increased Diatom
/dinoflaggelates

1%t meeting on Technical EMS Task ]
Force (proposed budget USD70,000 |4

)
* Pathology’s result on R&D) 2 May 2012

° Affected. prawn with Awareness program on EMS (focusing I
postive PSP on pond preparation, <100 pc/m2& | ' §

farm management) |
7 May -5 June 2012 1

2"d meeting on Technical EMS Task |
Force (proposed details study on HDPE | | 6

( lining in pond & applications of Bio- %
floc) 19 June 2012

CONTINGENCY PLANNING OF EMS OUTBREAK IN MALAYSIA )
Action Plans Taken

Awareness of disease emergencies T e e
(Whatis EMS?) Vannameiin september 2011.
2) NaFish conducted 3 cases of EMS

l 3) The TaskForce on EMS in Vannamei was

formed (DoF, Malaysia Shrimp Association)
4) Task Force on EMS in Vannamei have the 15t

meeting on 2 may 2012 at Johor

A

/ '\ 5) EMS by DoF: 8 dialogue (7
Regional May - 15 June) has been conducted &
) : Reference approximately 300 farmers & hatchery
Fisheries — H |« ey operator attended

Biosecurity Lab a). Johor Bahru, Johor (May 7, 2012),
b). Kedah (May 9, 2012)

). Klang & Sabak Bernam, Selangor (May
11 &June 1, 2012)

d). KL, Seminar organized by the MFS (May
19, 2012)

e). Kuching, Sarawak (May 22, 2012)
N / J/ \Feb 2012 to DVS f). Tawau, Sabah (May 24, 2012)
jonal Disease ControlJé€k : - 8). Pahang (May 27, 2012)
National Authority €). Manjung, Perak (5 June 2012)

ForceNatjonal Commijie€ to take
{
Fishegj icers

(Director of Research &
DVS officer) 6
Qupréntine Of by Malaysian Fisheries Society on 19 May

Present report on EMS in seminar organised

inance Officers P 2012
Emergency notification to
olice and Armed Forces \ 'gN ACyA or O 1 7) _Control measures (R&D level)

10. National Level Epidemiological

* [. vanammei has never been conducted
since 2002
* Epidemiological study based on reported
cases and R&D (Phase Ill)

- Application of F, AC & FT (Perak)

- Application of HDPE Lining (Selangor)

- *Application of beta-defender(Sabah)

&

Epidemiological study: Application of F & AC (Perak)

Control Stocking  Mortality = Survival Total
Location ~measure Pond density 10-30 | rate (%) production
used (pcs/m2) | DOC (%) (mt)
Perak
Activated 1 125 15 60 3.3 (DOC95)
carbon (AC) (DOC26)
2 110 <1 On going  On going
Diagnosis DOC 20 DOC 40 DOC60 DOC 80
@ (Histology) 1 & 2 No EMS No EMS  On going
1 pathology  pathology
Fermentation 3 125 <1 On going | On going
(F) 4 125 <1 On going  On going
Diagnosis DOC 20 DOC 40 DOC60 DOC 80

(Histology) 3 &4 No EMS No EMS  On going
pathology  pathology

Epidemiological study: Application of FT (Perak)

Control Stocking Mortality Survival Total
Location measure Pond density 10-30 | rate (%) production
used (pcs/m2) | DOC (%) (mt)
Perak
Fish Tonic(FT) = 1 100 - On going  On going
2 100 - On going  On going
Control 3 100 = On going = On going
Diagnosis DOC 0 DOC10 DOC20 DOC 30..100
a. Pathology 1 | Ongoing | Ongoing | Ongoing On going
(Histology)

Company b. Virology
2 (IMNV, PvNv
& NHP) by IQplus | 2 On going | On going | On going ~ On going

On going | On going | On going ~ On going

i‘ﬂ.ﬁ:g:ggby On going | On going | On going ~ On going
c. Bacteriology| 3 | Ongoing | On going | On going = On going
(hemolymph)

d. wQ

e.Plankton

Epidemiological study: Application of Tripotence &
OTC (Kedah)

Control Stocking Mortality Survival Total
Location measure Pond density 10-30 | rate (%) production
used (pcs/m2)  DOC (%) (mt)
|Kedah
Tripotence 1 70 - On going = On going
Oxytetracycline 2 70 50 On going  On going
(DOC15-20) (ERCL)
Diagnosis DOC 35 DOC40 DOC60 DOC 70..100

Company a. Pathology 1 On going | On going
B (Histology)

1. Wifeltery DOC70  |DOC80 (DOC90 DOC 100
(IMNV)IQplus

c. Bacteriology 2 On going
(hemolymph)
d.wQ




11. International collaborations to solve

the problem
e [. vanammei has never been conducted GREANISED BY SYADEL ASIA

since 2002 S
* Epidemiological study based on reported

10. National Level Epidemiological

* Awareness given £ 0

cases and R&D (Phase IlI, April-Dec 2012) by private company 1
- Application of F, AC & FT (Perak) * Confirmation of EMS pathology
- Application of HDPE Lining (Selangor) (Dr. Lightner)
- *Application of beta-defender(Sabah) * Confirmation of toxin by HPLC

(Prof. Kadamo & Dr. Takata)

& &

Perak Kedah Penang Penang Pahang Sabah
(Pond) (Pond) (Hatchery) (Pond) (Pond) (Pond)
Identify problem 20 -40 DOC 30-20 DOC unknown 50-60 DOC 40 - 89 DOC >50 DOC
a). Mortality
b). Clinical signs ~ White faeces, White faeces, Slowgrowth  White faeces, ~White faeces, White faeces,
Whitish muscle, ~ Whitish Whitish Whitish Whitish muscle,
reduced feed muscle, muscle, muscle, stunted growth,
reduced feed reduced feed  reduced feed  soft body
Results
X a).Bacteriology  Vibrio spp Vibrio spp Vibrio spp No grow No grow Vibrio spp
13. Lessons learned and experiences b).  Idiopathic “Early & “diopathic  ~ Early & - Early& Early &
Histopathology ~ * Early & terminal terminal terminal terminal stage
o . . . terminal stage of  stage of EMS stage of EMS  stage of EMS  of EMS
gained in dealing with EMS at the wssv
national level DresumPNe. 1. 30.00y mortalty UMY D Slow Death & EMS(?)
syndrome, (AHNDS), EMS
Phase Il 2. Environmental factor(s):
(Associated . Ammonia &-Mitrate impacts
factors) - Toxin from microorganisms/feed/diatom/ dinoflagellate
15. Conclusions 15. Conclusions
Associated factors of outbreaks
1. White faeces (3-5 days) * 50 — 100% (80%)of prawns were under stress
2. Reduced feed (50%) 1,3 &5. (e.g: the shorter DOC or smaller prawn exposed to
. 0
Stunted growth higher ammonium level for long term would not be able
3. swollen/small Hepatopancres & slow death to tolerate such stress and reduced the immunity in
DOC prawn)
0 10-20 30 20-40 > 40 . .. . .
o ¥ iy ¥ ] > *Affected shrimp positive with PSP Toxin
(a). Microorganisms
4. Mortality (50-60%) (e.g: toxins produced by bacteria or toxins detected in
some organisms that do not ingest dinoflagellates)
~ Imposedmeasures (b). Feed (mycotoxin)
( (c). Diatoms & dinoflagellates (




16. Way torward
* The CA should have more control on the
introduction of super growth or high achiever stock
*Epidemiological study on cultivated shrimp should be
active program & consistent by DOF Malaysia
*Be more precautious in using probiotic
* Awareness among the FO(s) at state level will help
the farmer directly & also diagnostic centre (first hand
information)
*Awareness given to target group will create a
proactive responses to improve the reporting & R&D
works (cross infectious between species)
*Collaboration among the regional country focusi
on various aspect of AHPNS/EMS %
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