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1. INTRODUCTION

1.1 Rationale for the review
Infectious diseases of aquatic crustaceans with the potential to greatly impact the economy, public health, trades
and wildlife are listed by the World Organisation for Animal Health (WOAH) in the Aquatic Animal Health Code
(WOAH, 2026a). In its Aquatic Animal Health Manual (WOAH, 2026b), WOAH ranks, for each listed disease, the
fitness of detection methods to the intended purpose for testing (e.g., confirmatory diagnosis). WOAH member states
are encouraged to use these ranked detection methods, but it is unclear how the fitness-for-purpose of those
methods were assessed, and which evidence was used to support the assessment.

To improve the transparency and comprehensibility of how detection methods are ranked, we propose to
develop a computer-assisted scoping review and evidence gap map of the primary literature on the evaluation of any
detection methods targeting crustacean diseases listed by WOAH to regularly assess the depth of the current best

collective evidence to support testing recommendations.

1.2 Objectives
We intend to source any reports of the evaluation of detection methods (also called, diagnostic test evaluation, DTE),
targeting at least one of the 10 pathogens responsible for WOAH-listed crustacean diseases, to evaluate the depth of

the existing collective evidence on their detection accuracy.

2 METHODS

2.1 Eligibility criteria

The eligible population includes any crustacean species infected by at least one of the 10 pathogens responsible for
WOAH-listed crustacean diseases. The required outcome is the evaluation of the accuracy of at least one detection
method. For DTEs, in the PICO framework — participants, interventions, comparators, and outcomes — the “I” and “C”
would refer to the detection method under evaluation and its reference standard, respectively. As our aim is to
encompass the full range of available detection methods, we deliberately excluded these components from our
eligibility criteria. Therefore, our framework includes only “P” and “O”, broadening the scope of the review to any
evaluated detection method. We defined an individual DTE as the pairwise comparison of detection methods’ results
within a defined set of study subjects. To be eligible, a DTE must present primary data published in a peer-reviewed
journal and be available in English or French. There is no restriction on publication year, and all study designs are
eligible. The eligible pathogens are the pathogens responsible for the diseases listed in the WOAH Aquatic Animal
Health Code (Chapter 1.3 - Article.1.3.3; WOAH, 2026a): Vibrio parahaemolyticus (pVA-1 type), Aphanomyces astaci,
decapod iridescent virus 1, Hepatobacter penaei, infectious hypodermal and haematopoietic necrosis virus,
myonecrosis virus, Macrobrachium rosenbergii nodavirus, Taura syndrome virus, white spot syndrome virus and

yellow head virus genotype 1.

2.2 Information sources

Three online platforms (PubMed, Scopus and Web of Science) will be used to access 15 bibliographic databases of
peer-reviewed literature: Bookshelf, CAB Abstracts® Chinese Science Citation Database, Data Citation Index,
Derwent Innovations Index, Inspec®, Korean Citation Index, Medline® (accessed through both PubMed and Web of
Science), PubMed Central, Preprint Citation Index, ProQuest Dissertations and Theses Citation Index, Scientific

Electronic Library Online Citation Index, Scopus, Web of Science Core Collection and Zoological records. Backward
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and forward citation chasing will be conducted using citationchaser web app (Haddaway et al., 2021) to identify

additional references not retrieved by our search.

2.3 Search strategy
The search strings were developed on January 30%, 2026, individually for each pathogen responsible for the 10
WOAH-listed crustacean diseases, then combined into a single search string (Table 1), according to the host
population (i.e., all crustaceans), the pathogen population (i.e., based on the WOAH-listed crustacean diseases) and
the outcome (i.e., DTE) of interest. We looked for pathogens and diseases synonyms by a first review of each
disease’s chapter in the WOAH Aquatic Animal Health Manual. For each pathogen, we then conducted a search on
Scopus with the terms previously identified, extracted the authors keywords and conducted a keyword frequency
analysis using the R package litsearchr (Grames et al., 2019) to identify additional synonyms. The searches on
PubMed, Scopus, and Web of Science were conducted using Adelaide University (AU) application programming
interfaces (APIs) within R (R version 4.3.1; R Core Team, 2023) using the LitFetchR package (Dumond et al., 2026).

No subject headings were integrated in the search strings because Scopus, or multiple databases search in
Web of Science, do not recognise them. PubMed Automatic Term Mapping feature automatically identifies keywords
that can be translated into Medical Subject Headings (MeSH) terms. No restriction on the time of publication was set,

and the databases will be searched for new references monthly using the Rpackage LitFetchR (Dumond et al., 2026).

Table 1. Search strategy in Web of Science, Scopus and PubMed for the scoping review of studies evaluating the
accuracy of detection methods against the 10 pathogens responsible for the WOAH-listed crustacean diseases,

conducted on January 30", 2026.

Query Retrieved records count
Search WoS Scopus PubMed
Population — Hosts taxonomy (12 databases) (3 databases)
1 crustacean 370,779 59,306 62,080
2 crustacean OR decapod* 397,074 95,033 66,647
3 crustacean OR decapod* OR shrimp* OR prawn* 430,188 138,863 74,500
4 crustacean OR decapod* OR shrimp* OR prawn* OR lobster* 456,045 147,292 75,414
5 crustacean OR decapod* OR shrimp* OR prawn* OR lobster* OR crab* 499,589 180,818 92,187
6 crab* NOT crab 12,260 6,308 12,244
7 crustacean OR decapod* OR shrimp* OR prawn* OR lobster* OR crab 487,700 174,584 80,802
8 crustacean OR decapod* OR shrimp* OR prawn* OR lobster* OR crab OR crayfish* 492,052 185,302 81,653
T * 1 * * * 1 *
9 (final) f(ci:'lLlJ*s)tacean OR decapod* OR shrimp* OR prawn* OR lobster* OR crab OR crayfish* OR 496,410 189,810 82,698
Population - Pathogens
Vibrio parahaemolyticus
10 acute AND hepatopancrea* AND necro* 921 764 462
1M (acute AND hepatopancrea* AND necro*) OR *AHPND 1,032 841" 497
12
(final) (acute AND hepatopancrea* AND necro*) OR *AHPND OR "early mortality syndrome" 1,220 917 529
Aphanomyces astaci
13 "aphanomyces astaci" 754 347 123
14 "aphanomyces astaci" OR "crayfish plague" 934 471" 139
15
(final) "aphanomyces astaci" OR "crayfish plague" OR krebspest 945 47 139
Decapod iridescent virus 1
16 "decapod iridescent virus 1" 133 97 57
17 "decapod iridescent virus 1" OR DIV1 201 144 100
18 "decapod iridescent virus 1" OR DIV1 OR "decapodiridovirus" 202 146 101
19 "decapod iridescent virus 1" OR DIV1 OR "decapodiridovirus" OR "Cherax
S AR 209 151 106
quadricarinatus iridovirus
20 "decapod iridescent virus 1" OR DIV1 OR "decapodiridovirus" OR "Cherax
. S AR - . . 210 159" 106
(final) quadricarinatus iridovirus" OR "shrimp haemocyte iridescent virus
Hepatobacter penaei
21 "Hepatobacter penaei” 16 10 3
22 102 61" 20
(final) "Hepatobacter penaei" OR "necrotizing hepatopancreatitis"
Infectious hypodermal and haematopoietic necrosis virus
23 "hypodermal and haematopoietic necrosis" 204 330 38
24 "hypodermal and haematopoietic necrosis" OR "Decapod penstylhamaparvovirus 1" 209 330" 40
25 "hypodermal and haematopoietic necrosis" OR "Decapod penstylhamaparvovirus 1" OR 208 342 50

"Penstyldensovirus"



90
91

92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108

109
110
111

112
113

26 "hypodermal and haematopoietic necrosis" OR "Decapod penstylhamaparvovirus 1" OR

"Penstyldensovirus" OR "shrimp parvovirus" 238 348 55
27 "hypodermal and haematopoietic necrosis" OR "Decapod penstylhamaparvovirus 1" OR 292 365 88
(final) "Penstyldensovirus" OR "shrimp parvovirus" OR "penaeus stylirostris densovirus"
Infectious myonecrosis virus
28 "infectious myonecrosis" 234 140" 68
Macrobrachium rosenbergii nodavirus
29 "rosenbergii nodavirus" 223 1461 97
30 "rosenbergii nodavirus" OR "white tail disease" 280 169 110
31
(final) "rosenbergii nodavirus" OR "white tail disease" OR "extra small virus" 28 172 12
Taura syndrome virus
32
(final) “taura syndrome" 600 258! 122
White spot syndrome virus
33 "white spot syndrome" 4187 3238 1975
34 "white spot syndrome" OR "whispovirus" 4193 32411 1977
35 "white spot syndrome" OR whispovirus OR "white spot bacilliform virus" 4196 3244 1988
36 "white spot syndrome" OR whispovirus OR "white spot bacilliform virus" OR "white spot 4211 3256 1992
baculovirus"
37 "white spot syndrome" OR whispovirus OR "white spot bacilliform virus" OR "white spot
baculovirus" OR "penaeid rod-shaped DNA virus" 4227 3263 1994
38 "white spot syndrome" OR whispovirus OR "white spot bacilliform virus" OR "white spot 4232 3264 2026
baculovirus" OR "penaeid rod-shaped DNA virus" OR "rod-shaped nuclear virus"
39 "white spot syndrome" OR whispovirus OR "white spot bacilliform virus" OR "white spot
(final) baculovirus" OR "penaeid rod-shaped DNA virus" OR "rod-shaped nuclear virus" OR 4233 3265 2027
"Chinese baculovirus"
Yellow head virus genotype 1
40 "yellow head virus genotype 1" 8 6 1M1
a1 "yellow head virus" 486 258 150
42 "yellow head" 630 328" 172
43
(final) "yellow head" OR yellowhead 814 437 197
Finale search string
i *
44 9AND (12 OR 15 OR 20 OR 22 OR 27 OR 28 OR 31 OR 32 OR 39 OR 43) AND (diagnos 3626 2610 1431

OR detect* OR sensitiv* OR specific* OR accura* OR evaluat*)

The authors’ keywords of these references were analysed in R to identify additional synonyms.

2.4 Study records

2.4.1 Data management

Metadata from records retrieved will be downloaded and deduplicated (see section 2.4.2), each step (bulk records
data, duplicates and unique records) will be saved as a CSV file on the secured institutional cloud storage. Similarly,

each following steps of the selection process will be saved on the secured institutional cloud storage.

2.4.2 Selection process
Our review inclusion or eligibility criteria correspond to any articles indexed in the searched databases that matched
the search string 44 outlined above (Table 1).

All the references identified will be exported using AU APIs, merged in a dataframe in R, deduplicated using
the Rpackage ASySD (v0.4.5.9000) (Hair et al., 2023), saved as a CSV file, and uploaded to ASReview (van de Schoot
et al., 2021) for title-and-abstracts screening. The references retrieved during citation chasing will also be
deduplicated in R using the package ASySD and uploaded to ASReview for title-and-abstracts screening. The initial
screening of the references’ title-and-abstract will be conducted by a single reviewer (TD) to exclude any (i) non
assessable title-and-abstract or (ii) irrelevant study topics (Table 2). After title-and-abstract screening, full texts of the
remaining references will be retrieved using either Zotero integrated function, the R package “Metagear” (Lajeunesse,
2016) or manually downloaded. The same reviewer (TD) will exclude the articles that meet at least one of the

secondary exclusion criteria listed in Table 2.

Table 2. Criteria defined to exclude studies at the title-and-abstract and full-text screening stages for the scoping
review of studies evaluation the accuracy of detection methods against the 10 pathogens responsible for the WOAH-

listed crustacean diseases.



Reviewed Exclusion Exclusion criteria Clarification
material reasons
Title-and- Not Notin English, OR Two review authors are French native speakers.
abstract assessable notin French
(initial
screening)
Not relevant Reporting about specific pathogens that are not Title-and-abstracts that do not specifically report the identity of the
study topic responsible of WOAH-listed crustacean diseases studied pathogen or host will advance to the next stage of screening (e.g.,
investigation about viral diseases of aquatic animals would not be
excluded at this stage).
Full text Not Not accessible OR The full text cannot be retrieved either from editors’ platforms or after
(secondary  accessible digital object identifier (DOI) not linked to an article contacting the authors, or associated DOl is linked to a figure, a table or an
screening) abstract (without full text).
Not Notin English, OR Two review authors are French native speakers.
assessable notin French
Not primary Not a primary research article The article reports data published elsewhere.
evidence
Not relevant No detection method under evaluation The study did not evaluate the accuracy of a detection method.
study topic
Incomplete Unknown reference standard The classification process of the true infection status of the study subject
report is not reported.
Detection accuracy not estimable The study does not report sufficient outputs to estimate the detection
accuracy of the method(s) under evaluation.
114 While DTE authors would define the detection method under evaluation and the reference standard, we will consider
115 that the comparison could be both ways.
116 For primary articles which aim was not to evaluate the detection accuracy of methods (e.g., prevalence
117 survey, case-report or risk-factor studies) but where cross-tabulated results between pairs of methods are reported,
118 the data from their entire study population will be considered for review.
119 When sufficient information will allow the identification of multiple epidemiological or clinical contexts
120 within a study population, the study subsets will be extracted as individual DTEs. Those DTEs based on existing data
121 from the retrieved articles, but outside the primary aim claimed by the authors, will be identified separately.
122
123 2.4.4 Data collection process
124 Data from articles and individual DTEs included in the review will be systematically extracted by a single reviewer (TD)
125 using a standardised form, following the definition of each data item (Table 3). If ambiguous, the data will be
126 presented to all co-authors for agreement.
127
128 2.5 Data items, outcomes and prioritisation
129 Table 3. Definitions, extraction level and outcome example of items used in the data extraction for the scoping review
130 of detection test evaluation (DTE) studies of detection methods against the 10 WOAH-listed crustacean pathogens.

Data item Definition Level Outcome example
Article identifiers All available information allowing to identify an article as Article Author(s) names, year of publication, title, abstract,
unique journal, DOI
Article research aim Aim of the study as stated by the authors in the Article Example:
introduction of the article “The purpose of this study was to assess the fitness-
for-purpose of the PCR for the confirmation of WSSV
infection in clinically diseased prawns.”
Conflict of interest Declaration of conflict of interest as stated by the authors  Article e Yes
statement of the article. e No
e Possible
e Not reported
Article type What type of study was conducted? Article Examples:
e DTE
e Prevalence study
e Outbreak report
e Risk factor investigation
Reference to aquatic- Did the authors mentioned following the Article e Yes

STRADAS

recommendations for reporting DTE of detection

e No

methods for infectious diseases in aquatic animals from

the aquatic-STRADAS (Gardner et al., 2016) ?




Aquatic-STRADAS Is the aquatic-STRADAS checklist available? Article e Yes
checklist e No
Reference to design Did the authors mentioned following the Article e Yes
standards for DTE of recommendations from the standards for DTE of e No
detection methods for detection methods for infectious diseases in aquatic
infectious diseases in animals (Laurin et al., 2018)?
aquatic animals
Aquatic animal infectious Is the design standard checklist available? Article e Yes
disease DTE design e No
standard checklist
Assessment of analytical Did the article include the assessment of the analytical Article e Yes
detection method sensitivity and analytical specificity of at least one e No
characteristics detection method?
Location of the study Country where the study was conducted DTE Example:
e “Australia”
e “Brazil”
e Unclear
e Not reported
Pathogen The pathogen targeted by the detection method DTE Example:
e White spot syndrome virus
Detection methods’ Individual level intended purpose of testing, to confirm DTE e Rule-in
intended purpose of use at  the infection in clinically diseased individuals (i.e., rule- e Rule-out
the individual level in) or certify the health status of apparently healthy e Unclear
individuals (i.e., rule-out)
Detection methods’ Detection method intended purpose of use, as stated by DTE e Contribute to the demonstration of freedom from
intended purpose of use authors, corresponding to the purposes defined in the infection in a defined population
as defined by WOAH WOAH Aquatic Animal Health Manual o Certify freedom from infection or presence of the
agent in individual animals or products for
trade/movement purposes.
e Contribute to the eradication of disease or
elimination of infection from defined populations.
e Confirm diagnosis of suspect or clinical cases.
e Estimate prevalence of infection or exposure to
facilitate risk analysis.
e Determine immune status of individual animals or
populations.
e Unclear
e Not reported
Study design General design of the study DTE e Simple survey
e Case study
e Case series
e Cross-sectional
e Case-control
e Cohort
e Laboratory-based
e Unclear
Sampling strategy For each sampling unit (e.g., farm, pond, individual), how DTE e Random
were the included units selected? e Convenience
e Risk-based
e Judgemental
e Purposive
Epidemiological context of Presence or absence of the pathogen of interest in the DTE e Present
the area/zone sampling area, as described by article’s authors, or if not e Absent
reported, as described on the World Animal Health e Unclear
Information System (WAHIS) website. e Not available
Clinical context of each Clinical manifestation recorded by article’s authors at DTE Examples:
sampling levels (i.e., farm, each sampling level. e Apparently healthy
pond and study subjects) e Disease outbreak
e Pond level health indicators (e.g., mortalities)
e Clinical signs (e.g., lethargic)
e Unclear
Number of samples in For each sampling unit, the count of samples DTE Examples:
each sampling unit e 5farms
e 20 ponds
e 200 individual animals
e Unclear
e Not reported
Species The binominal nomenclature of the species sampled. If DTE Examples:
not present, the most accurate designation given by e Penaeus monodon
article’s authors. e Penaeid prawn
e Crayfish
Life stage The life stage as stated by article authors. DTE Examples:
e Larvae
e Post-larvae
e Juvenile
e Adult
e Grow-out
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e Broodstock
e Unclear
e Not reported

Size The size range as stated by article authors. DTE Examples:
e 5to 10 mm
e Not reported

Weight The weight range as stated by article authors. DTE Examples:
e 10to15¢g
e Not reported
Specimen On which tissue specimen was the detection method DTE Examples:
and reference standard run. e Pleopod
e Gills
e Not reported
Level of investigation The unit of interest for the article’s authors to be DTE e Individual animal
classified as infected/non-infected. e Pool of animals

e Production unit (e.g., tank, pond, farm)
e Not reported

The technical features of This includes, the name, type, the family, and the DTE Examples:
the detection method and protocol of the detection method. e Test type: Pond-side test
reference standard. e Test family: Nucleic acid detection

e Test method: 1-step PCR
e Protocol: sequence of the primers pair and cycling

parameters
Contingency table Counts of true positive, false positive, false negative and DTE Example:
true negative detection method results based on the RS e TP=50
results. e FP=1
e FN=9
e TN=20
Data availability Enough data was provided by article’s author to DTE e Yes
reproduce the contingency table e No

Outcomes are not prioritised and will all be reported and summarised.

2.6 Risk of DTE bias classification
The quality of the identified studies will not be assessed as we are conducting a scoping review. Therefore, the impact

of bias on the outcomes will not be assessed.

2.7 Data synthesis

Descriptive statistics or evidence gap maps will be created in R to summarise the data extracted from included
articles. This should include: a geographic distribution of the published articles, a temporal distribution of the year of
evaluation comparing the number of pond-side detection methods, other in-house detection methods and other
non-in-house detection methods, proportion of detection method evaluated for each disease cross-tabulated with
the animals species, the DTE setting (laboratory-based vs field-based), sunburst diagrams illustrating the diversity of
detection method cross-tabulated with the pathogen targeted, and the proportion of detection method for each
testing purpose cross-tabulated with the pathogen targeted. Additional cross-tabulation categories will be defined
after the data extraction and assessment of data availability and will be discussed with other review authors prior to

inclusion in the data synthesis.

2.8 Meta-bias(es)

No meta-analysis will be conducted.

2.9 Confidence in cumulative evidence

As no risk of bias or quantitative synthesis of the results will be conducted, this section is not relevant.
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Appendix |

PRISMA-P (Preferred Reporting Items for Systematic review and Meta-Analysis Protocols) 2015 checklist: recommended items to
address in a systematic review protocol*

Section and topic Item Checklist item Page
No
ADMINISTRATIVE INFORMATION
Title:
Identification 1a Identify the report as a protocol of a systematic review 1
Update 1b  If the protocolis for an update of a previous systematic review, identify as such NA
Registration 2 Ifregistered, provide the name of the registry (such as PROSPERO) and registration number 1
Authors:
Contact 3a Provide name, institutional affiliation, e-mail address of all protocol authors; provide physical mailing 1
address of corresponding author
Contributions 3b Describe contributions of protocol authors and identify the guarantor of the review 1
Amendments 4 If the protocol represents an amendment of a previously completed or published protocol, identify as 1
such and list changes; otherwise, state plan for documenting important protocol amendments
Support:
Sources 5a Indicate sources of financial or other support for the review 1
Sponsor 5b  Provide name for the review funder and/or sponsor 1
Role of sponsor or 5c Describe roles of funder(s), sponsor(s), and/or institution(s), if any, in developing the protocol 1
funder
INTRODUCTION
Rationale Describe the rationale for the review in the context of what is already known 2
Objectives Provide an explicit statement of the question(s) the review will address with reference to participants, 2
interventions, comparators, and outcomes (PICO)
METHODS
Eligibility criteria 8  Specify the study characteristics (such as PICO, study design, setting, time frame) and report 2
characteristics (such as years considered, language, publication status) to be used as criteria for
eligibility for the review
Information sources 9 Describe all intended information sources (such as electronic databases, contact with study authors, 2-3
trial registers or other grey literature sources) with planned dates of coverage
Search strategy 10 Present draft of search strategy to be used for at least one electronic database, including planned 3-4
limits, such that it could be repeated
Study records:
Data management 11a Describe the mechanism(s) that will be used to manage records and data throughout the review 4
Selection process 11b State the process that will be used for selecting studies (such as two independent reviewers) through 4
each phase of the review (that is, screening, eligibility and inclusion in meta-analysis)
Data collection process  11c  Describe planned method of extracting data from reports (such as piloting forms, done independently, 5
in duplicate), any processes for obtaining and confirming data from investigators
Data items 12 List and define all variables for which data will be sought (such as PICO items, funding sources), any 5-7
pre-planned data assumptions and simplifications
Outcomes and 13 Listand define all outcomes for which data will be sought, including prioritization of main and 5-7
prioritization additional outcomes, with rationale
Risk of bias in individual 14 Describe anticipated methods for assessing risk of bias of individual studies, including whether this NA
studies will be done at the outcome or study level, or both; state how this information will be used in data
synthesis
Data synthesis 15a Describe criteria under which study data will be quantitatively synthesised NA
15b If data are appropriate for quantitative synthesis, describe planned summary measures, methods of NA
handling data and methods of combining data from studies, including any planned exploration of
consistency (such as I, Kendall’s 1)
15¢ Describe any proposed additional analyses (such as sensitivity or subgroup analyses, meta- NA
regression)
15d If quantitative synthesis is not appropriate, describe the type of summary planned 7
Meta-bias(es) 16 Specify any planned assessment of meta-bias(es) (such as publication bias across studies, selective NA
reporting within studies)
Confidence in cumulative 17 Describe how the strength of the body of evidence will be assessed (such as GRADE) NA

evidence

*Itis strongly recommended that this checklist be read in conjunction with the PRISMA-P Explanation and Elaboration (cite
when available) for important clarification on the items. Amendments to a review protocol should be tracked and dated. The
copyright for PRISMA-P (including checklist) is held by the PRISMA-P Group and is distributed under a Creative Commons

Attribution Licence 4.0.

From: Shamseer L, Moher D, Clarke M, Ghersi D, Liberati A, Petticrew M, Shekelle P, Stewart L, PRISMA-P Group. Preferred reporting
items for systematic review and meta-analysis protocols (PRISMA-P) 2015: elaboration and explanation. BMJ. 2015 Jan 2;349(jan02

1):87647.

NA, not applicable to our review protocol



