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WOAH Aquatic Manual

1. Internationally agreed recommendations to support
effective laboratory testing capacity.

Manual of Diagnostic Tests

[ﬂrAﬂua[iﬂA"imalﬂ 2. Provides standards and specific methods for disease
diagnosis.

3. Presents a network of WOAH reference laboratories
and collaboration centers.
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Codes and Manuals Publications

Documentary Portal

https://www.woah.org/en/home/

Training Platform AMIMUSE ‘ Bookshop | EN ER ES
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Founded as OIE

WHO WE ARE ~

Latest diseasealerts (0112.2023 / High pathogenicity avian influenza viruses (poultry) (Inf. with), Germany

| AnimalDiseases | Avianinflenza | Antimicrobial resistance

WHAT WEDO ~

| Q, SEARCH

WAHIS A

WHAT WE OFFER v MEDIA ~

Statements

WOAH urges Veterinary Authorities
and the animal industry tolive up to
their commitments regarding the
use of antimicrobials as growth

Manual of Diagnostic Tests
for Aquatic Animals
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Antimicrobial resistance is a growing concern. In
recent years, the international community has
made important commitments to address this
glcbal health threat. One of these is to phase out
the use of antimicrobials to promote growth in
healthy animals. It is time to move from

commitment to action.

Learn more
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The Manual of https://www.woah.org/en/home/

D i a g n O St i C Te St S Codes and Manuals Publications Documentary Portal Training Platform ANIMUSE | Bookshop | EN FR ES
fo r Aq uatic @)) World Organisation | AnimalDiseases | AvianInfluenza | Antimicrobialresistance | < searce
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n . | Feunded as Ol WHO WE ARE v WHAT WE DO v WHAT WE OFFER v MEDIA v

— bodes and Manuals

The World Organisation for Animal Health (WOAH, founded as OIE) Terrestrial and
Manual of Diagnostic Tests

for Aquatic Animals

Aquatic Animal Health Codes provide standards for the improvement of animal health
and welfare and veterinary public health worldwide, including through standards for safe

international trade in terrestrial and aquatic animals and their products. The manuals

provide a standardised approach to the diagnosis of the diseases listed in the Terrestrial
and Aquatic Codes.
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Terrestrial Code  Terrestrial Manual Aquasic Cod Aquatic Manual
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Manualof Dagnostc Tests Online version

for Aquatic Animals

Access >

techniques contained in this
Manual is indispensable for anyone
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.. the concise and accurate
6 description of diagnostic
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Manual of Diagnostic Tests for Aquatic Animals, tenth edition 2023

Contents

Foreword

Introduction

Contributors
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The Manual of » General provisions (e.g. quality management for labs, principles
Diagnostic Tests and methods of validation)

for Aquatic

Animals

Part1 General provisions
Section 11 ‘ Introductory chapters
Chapter 11.1. Quality management in veterinary testing laboratories (version adopted in May 2017)
Manual of Diagnostic Tests
IﬂrAuUHtll}Aﬂlmals Chapter 11.2. Principles and methods of validation of diagnostic assays for infectious diseases (version adopted in May 2013)
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| Preliminary considerations |

The Manual of

Assay SPT—— Siudy‘Ldesign I Reagents and controls l
. c Development H?E:éé%n o1 me d L] ~L'
purpose of the [ an
Diagnostic Tests Pathway | s proiao Gptimisaton

fo r Aq u atic r—— Calibration to Standards

Repeatability and

. STAGE 1 - i
An I m a |S | Analytical specificity |_} <« preliminary Reproducibility

Analytical Candidate test compared with
<« p

| Analytical sensitivity | > characleristics standard test method

| Diagnostic specificity | —> ¢ Samples from reference animals or
STAGE 2 experimental animals (where used)

Assay [ Diagnostic sensitivity J—» Diagnostic
Validation | Cut-off determination Jl—»  characteristics )l Provisional recognition
Pathway
. . Select collaborating labs 1_)
MﬂﬂUﬂl I.]I: "lﬂ!]ﬂl]ﬁl]ﬂ TBSIS | : STAGE 3 Assay designated as “validated
I[]I'A ua[mAmmaE | Define evaluation panel > —» for the original intended
. —> ihili purpose(s)’
[l | Reproducibility | Reproducibility
| merpretation oftest resuls > STAGE 4 H Reference standards selected |
| Deployment to other labs I_) Implementation H International recognition (CIE) |
: Replacement of N Monitor orecisi
orl anigation N s o precision
bk -‘ Validation depleted reagents Mm;'r:nd””g 7 and accuracy
Status Assaygsg:rg:;';nns and |y maintenance (—' Daily in-house GC |
Retention of validation criteria
Comparability assessments ¢ | Proficiency festing |
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The Manual of

: : Disease-specific provisions (e.g. disease information, host factors,
Diagnostic Tests P P (e.g

epidemiology, specimen collection, diagnostic methods, recs for

for Aquatic A

: purpose of use, case definitions)
Animals

Ma"ual l]I: I]m!]"us'm TBSIS Section 2.2. Diseases of crustaceans

for Aquatic Animals _ —
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Tabie 4.1. WOAH recommended diagnostic methods and their leve! of validation for surveiliance of apparently healthy animals and invesiigation of clinically affected animals

A. Surveillance of apparently healthy B. Presumptive diagnosis of clinically affected C. Confirmatory diagnosis' of a suspect result
animals animals from surveillance or presumptive diagnosis
Method
i“t;g"::f Juveniles® | Adults LV E;;:'ﬂ'gf Juveniles® | Adults LV i‘t’;g';:f Juveniles® Adults | LV
Wet mounts
Histopathology
Cytopathology
Call culture += -+ 1 -+ ++ 1 Y + 1
Real-time PCR
Conventional PCR ++ -+ 1 ++ ++ 1 T ++ i
Amplicon sequancing FaEy 4+ !
Ir=situ hybridisation
Immunohistochemistry ++ ++ 1
Bicassay
LAMP
Ab-ELISA
Ag-ELISA -+ ++ 1
IFAT ++ + 1

LV = lavel of validation, refers to the stage of validation in the WOAH Pathway {chapter 1.1.2); PCR = polymerase chain reaction; LAMP = loop-mediated isothermal amplification;

Ab- ar Ag-ELISA = antibody or antigen enzyme-linked immunosorbant assay.
"For confirmatory diagnoses, methods nead to be carried out in combination (see Section Gl
“Early and juvenile life stages have been defined in Section 2.2.3.
Shading indicates tha bast is inappropriate or should not ba used for this purposa.
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61 A rently healthy animals or animals of unknown health status"
The Manual of pparently healthy

] ] Apparently healthy populations may fall under suspicion, and therefore be sampled, if there is an
D I a g n O St I C Te Sts epidemiological link(s) to an infected population. Geographic proximity to, or movement of animals or animal

. products or equipment, etc., from a known infected population equate to an epidemiological link. Alternatively,
fo r Aq u a t I C healthy populations are sampled in surveys to demonstrate disease freedom.
A n i m a | S 6.1.1. Definition of suspect case in apparently healthy animals

The presence of infection shall be suspected if: a positive result has been obtained on at least one animal
from at least one of the following diagnostic tests:

i) A positive result from a real-time PCR assay
w i) A positive result from a conventional nested PCR assay.
8.1.2. Definition of confirmed case in apparently healthy animals

The presence of infection with KHV is considered to be confirmed if at least one of the following criteria
is met:

Manual of Diagnostic Tests

I[]rA[lua“BAmmals i) Detection of KHV in tissue samples by real-time PCR followed by conventional PCR and
sequencing of the amplicon

i) Detection of KHV in tissue samples by real time PCR followed by conventional nested PCR and
sequencing of the amplicon

6.2. Clinically affected animals

) w::nrldqvguni:'utn‘n
forAmalHealth -‘ No clinical signs are pathognomonic for infection with KHV however, they may narrow the range of possible
diagnoses.
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6.2.1. Definition of suspect case in clinically affected animals
The presence of infection shall be suspected if at least one of the following criteria is met:

i) Gross pathology or clinical signs associated with infection with KHV as described in this chapter,
with or without elevated mortality

i) Histopathological changes consistent with infection with KHV as described in this chapter
iii) KHV typical CPE in cell culture

iv) A positive result by a real-time PCR

V) A positive result by a conventional (single round or nested) PCR

vi) A positive result by LAMP assay

vii) A positive result by IFAT

6.2.2. Definition of confirmed case in clinically affected animals
The presence of infection shall be confirmed if at least one of the following criteria is met:

i) KHV isolation in cell culture followed by virus identification by conventional PCR or conventional
nested PCR and sequencing of the amplicon

i) Detection of KHV in tissue samples by real-time PCR followed by conventional PCR or
conventional nested PCR and sequencing of the amplicon

iii) A positive result by LAMP assay followed by conventional PCR or conventional nested PCR and
sequencing of the amplicon

iv) A positive result by IFAT followed by conventional PCR or conventional nested PCR and
sequencing of the amplicon
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6.3.1. For presumptive diagnosis of clinically affected animals

Tissue or
Testtype Test Sr.-un?e sample Species DSe DSp Reference Citation
purpose populations (n) ] test
types
» Clinically
RE;; t"”‘ZZ‘fR o . diseased Gill, Penaeus | 100% | 100% | Realtime | Moodyet
L htL;::erQUOEJ lagnosis shrimp from pleopod monodon (n=T1) | (n=T1) PCR al., 2022
4 ’ farms
» Clinically
(SR.‘::'E" '“TEECR o , diseased Gill, Penaeus | 100% | 100% | Realtime | Moodyet
”E:;i‘aggcggf”a 13gN0SIS | chrimpfrom | pleopod monodon | (n=T1 | (n=T1) PCR al, 2022
? farms

DSe = diagnostic sensitivity, DSp = diagnostic specificity, n = number of samples used in the study,

PCR: = polymerase chain reaction.

*The nested PCR (Lo et al., 1996a) is linked to false positives for WSSV when they are used to test species of Cherax
quadricarinatus (Claydon et al., 2004).

6.3.2. For surveillance of apparently healthy animals

Tissue or
—_————— Test Source Reference
. . Testtype . sample Species DSe(n) | DSp(m Citation
Manual of Diagnostic Tests purpose | popuations | T8
IﬂrA[lual]B A"lmals Penaeus
Surveillance Wwild merguiensis,
Real-time PCR in populations Gill, P escufen.rus. 76.8% 99,79, Bayesian Moody
(Durand & apparently f | d P. plebejus, (=159 | (n=1591) latent class | etal,
Lightner, 2002) healthy - t:t:eans pleopo Metapenaeus n= B analysis 2022
animals endeavouri,
M. bennettae
Penaeus
B il Organistn Surveillance Wild merguiensis,
for Animal Health Real-time PCR in opulations Gill P. esculentus, 82.9% 99.7% Bayesian Moody
(Sritunyalucksana | apparently pop i | ! d P. plebejus, ( _1'591) (Jj“i591) latent class | etal,
et al., 2008) healthy crus tgt:eans pleopo Metapenaeus | N analysis 2022
animals endeavouri,
M. bennettae
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Thank you
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