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EuroCigua

a What is the Ciguatera? s

e Ciguatoxin is produced by micro algae, or dinoflagellates,
called Gambierdiscus spp. The toxins climb up the food
chain until the contaminated fish are caught and served
to people.

These toxins cause Ciguatera food poisoning (CFP) which is
a complex syndrome: gastrointestinal, neurological and
cardiovascular effects. CFP is primarily associated with the
consumption of large predator fish that have accumulated

the toxins by feeding on smaller contaminated coral reef
fish.

e At present, CFP is the most common type of Clguatera
marine biotoxins food poisoning worldwide with Fish Poisoning

an estimated number of 10.000 to 50.000 people
suffering from the disease annually.
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Red dots: ciguatera cases of poisoning. Yellow dots: presence of Gambierdiscus spp.
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C‘) Background Ciguatera PO

———

2004 > Gambierdiscus spp., responsible for ciguatera
in the waters of the Canary Islands and Madeira
microalgae, was detected.

2008 = autochthonous ciguatera outbreaks in Spain
(Canary Islands) and in Portugal (Madeira).

CANARY ISLANDS Between 2008 and 2018 — 18 outbreaks
“ (115 cases) recorded in Canary Islands

Fish genus Seriola was involved in many of the outbreaks.

These new findings suggest the microorganism is
becoming an increasing risk for European countries.
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Commission

Eurcpean Commission > RASFF Portal

Motifications list

Mew search

Export to...

Search result: 9 notifications

Search criteria Subject *CIGLIATOXIM™ OR *CIGUATERA®
[ [
e ————— «s| Acanthocymium solandri
[ ]
e or Nosying from Vietnam
Classification case Reference country Subject
a N
1. alert 05032019 20190875 France ciguatera poisoning suspected to be caused by frozen wahoo fish and food Senous Dretails
lzin fillets(Acanthocybium solandn} from Vietnam fish:
products
\ J
2. information for 27F/07/2017 20171112 France ciguatoxins in frozen red snapper filets (Lutjanus spp} from India fish and food Senous Dretails
attention fish
products
] alert AT 201T 2017.0345 Gemmany ciguatera poisoning suspected to be caused by frozen red fish and food SENoUus Dretails
snapper filets (Lutjanus bohar) from Wietnam, via Denmark fish
products
4. information for 22/08/2016 2016. 1155 France ciguatoxins in chilled kingfish (Caranx spp) from India fish and food Senous Cretails
attention fish
o cts
[
a. information for 2Z2/08/2016 Francg] L utlan us s p p ° 1 rom P d food Senous Dretails
attention
] d Indi N
6. information for  19008/201 16. 1152 Frand! Vle tn am an In la d fo serous Details
attention T T
products
T. alert 14072016 2016.0932 France ciguatera poisoning suspected to be caused by frozen red fish and food SENous Dretails
snapper (Lutjanus spp. ) from India, via the Nethedands fizh
products
8. information for 27/01/2015 2015.0088 France ciguatoxing in wild-caught fish (Caranx spp and others) from Sn fish and food Senous Dretails
attention Lanka fish
products
9. alert 1651142012 2012.1602 Gemany ciguatera poisoning suspected to be caused by fresh red snapper fish and food sSernous Dretails
fillets (Lutjanus spp. ) from India fish

preducts
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e EuroCigua co-funded by the European Food Safety Authority (EFSA) 1 million €

*  Framework Partnership Agreement (FPA)

e EuroCigua started on June 15t 2016

* Long-term cooperation between EFSA and 14 partners from six Member States with
the common general objective of characterizing the risk of ciguatera food poisoning in
Europe.

-

/AECOSAN facilitate the cooperation
and Scientific advancement of the outbreaks have been reported in
Project. The team of this SA / Europe since 2008, to determine the
integrate the different results of each MANAGEMENT ' ' : incidence and epidemiological
part of the project, in order to ensure A/ N[5} el hpizle characteristic of ciguatera cases and

the Scientific coherence and data COORDINATION N outbreaks in Europe is the main
integration among the different SAs. ' objective of ISC III.

Due to the ciguatera cases and

£ RISK
| CHARACTERIZATION

OF CIGUATERA FOOD 1

The University of Vigo is POISONING The main objectives of IRTA are to
responsible for the characterization EVALUATION OF evaluate the presence of these toxins
of the risk associated of the CIGUATOXINS IN in fish and the presence of the
Ciguatera poisoning, by developing SEAFOOD AND potential toxin-producing microalgae
an efficient analytical methodology ENVIRONMENT Gambierdiscus in the environment.

to identify the toxins, as well as
developing standards and reference
material to be used for this
evaluation and characterization.

This team must to identify fish species
which represent a risk for human
consumption as well as obtaining
primary reference materials containing
CTXs.
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Coordinator and Partners

Coordinator Agencia Espaiiola de Consumo, Seguridad Alimentaria y Nutricién AECOSAN
Partner 1 Instituto de Salud Carlos lll ISCIII
Pariner 2 Institut de Recerca i Tecnologia Agroalimentaries IRTA
Pariner 3 Universidad de Vigo UVigo
Pariner 4 Portuguese Authority for Food and Economic Safety ASAE
Pariner 5 Instituto Nacional de Saide Doutor Ricardo Jorge, I.P. _
Partner & University of Thessaly _
Partner 7 Federal Institute for Risk Assessment BfR
Partner 8 Canary Health Service (Servicio Canario de la Salud) SCs
Partner ¢ Universidad de Las Palmas de Gran Canaria ULPGC
Partner 10 Instituto Porfugués do Mar e da Atmosfera IPMA
Partner 11 State General Laboratory (SGL) / Ministry of Health SGL
Partner 12 French Research Institute for Exploitation of the Sea IFREMER
Pariner 13 Aristotle University of Thessaloniki _
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Collaborators & AB

Ministry of health, Cyprus
Regional Ministry of Agriculture, Livestock, Fisheries and Water the Canary
Islands Government

Instituto das Florestas e Conservacao da Natureza, IP-RAM/ Governo

Regional da Madeira, Secretaria Regional do Ambiente e Recursos
Collaborators ENEUEES

Direcéo de Servicos de Investigacdo e Desenvolvimento da Pesca, Direcdo
Regional de Pescas, Secretaria Regional de Agricultura e Pesca

Agence nationale de sécurité sanitaire de I'alimentation, de I'environnement
et du travail (ANSES)
Dr. Robert Dickey - University of Texas Marine Science Institute
Dr. Ronald Manger - Fred Hutchinson Cancer Research Center
Advisory Dr. Takeshi Yasumoto - Japan Food Research Laboratories (JFRL)
Board European Food Safety Authority - EFSA
European Centre for Disease Prevention and Control - ECDC
European Commission (EC)
Joint Research Center (JRC)
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3rd Meeti e o
e bl I 2 years remaining
o o May 2018,
Vigo End of the
Aug — Dec I — of !
2016 &b\e" Meetmg Submlssu.)n. of Project
Kick off oot I the remaining Sept
May Deliverables X
Jun 2016, Aug 2017 I 2019, 2020
Madrid Madeira
PROGRESS
Jul 2016 May-Jun I Submission of
5 2017 I annual scientific
e/il/erab e reports
Sq3 s Annual I
scientific | 2€Pt 2017
“Jiikin Apr 2020
Apr 2017, :2:;‘1' I
Canarias SA1 Workshop
2nd Meeting
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SA2

SA3
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ACHIEVEMENTS

v’ Case definition
v’ List of possible data sources for

ciguatera cases and outbreaks form

each EU MS
v Surveillance protocol for ciguatera

cases and outbreaks
v Database for collecting cases and

outbreaks
v’ Standardization of the cell-based

AN

assay (CBA)

Extraction procedures for CTX
Description of the protocol
literature search and data collection
model

Sampling strategy Gambierdiscus
spp. and fish

SA4

EuroCigua

v Development, optimization
and validation of LC-MS/MS
for identification and
confirmation of CTX
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future directions, and recommendations for clinicians and patients. It updates and expands upon
the previous review of CFP published by Friedman et al. (2008) and addresses new insights and
relevant emerging global themes such as climate and environmental change, international market
c ase D ef i N it i on issues, and socioeconomic impacts of CFP: It also provides a proposed universal case definition for
CFP designed to account for the variability in symptom presentation across different geographic
co nsensus regions. Information that is important but unchanged since the previous review has been reiterated.
This article is intended for a broad audience, including resource and fishery managers, commercial

and recreational fishers, public health officials, medical professionals, and other interested parties.

Box 1. Possible universal case definition of ciguatera fish poisoning (CFP).

A case definition is a set of uniform criteria for identifying a disease, which is used for
research purposes, clinical diagnosis, or public health surveillance. With regard to CFF, a universal
case definition, designed to account for the wvariability in symptom presentation for fish
obtained from different geographic regions (e.g., Caribbean Sea, Indian Ocean and Pacific
Ocean), is desirable to help identify cases consistently. Following is a possible case definition.
This proposed definition is a refinement or modification of other CFP clinical descriptions or
case definitions (e.g., Centers for Disease Control and Prevention’s Yellow Book [49], US Food
and Drug Administration’s Bad Bug Book [51], European Food Safety Authority’s Framework
Agreement [50]), for global application:

50. European Food Safety Authority (EFSA). Risk characterization of ciguatera food poisoning in Europe:
Framework partnership agreement. In Proceedings of the Meeting of the EFSA Advisory Forum, Utrecht,
The Netherlands, 8-9 June 2006; Available online: https:/ /www.efsa.europa.eu/sites /default/files /AF/
160608a/160608-p10.pdf (accessed on 13 March 2017).
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Epidemiological data of ciguatera outbreaks reported in Europe since 2012 until 2018

Endemic Fish
Reporting Year No. of Cases | No. Hospitalized Type of fish Origin of fish Place of CTX detection
country consumption
Portugal 2012 12 12 Serl'ola PR . Portugal Ship at sea No
Lachnolaimus maximus
Spain 2012 10 0 Seriola spp. Spain Restaurant No Analysis
Spain 2012 9 0 Seriola spp. Spain Restaurant No Analysis
Spain 2012 4 0 Seriola spp. Spain Household No Analysis
Spain 2012 12 0 Epinephelus spp. Spain Household Yes
Spain 2013 16 0 Epinephelus spp. Spain Household Yes
Portugal 2015 7 4 Epinephelus marginatus Portugal Restaurant No
Spain 2015 3 0 Mycteroperca fusca Spain Restaurant No Analysis
Spain 2015 2 0 Pamatomus saltatrix Spain Household Yes
Spain 2015 3 0 Mycteroperca fusca Spain Restaurant No Analysis
Spain 2016 2 0 Epinephelus spp. Spain Restaurant Yes
Spain 2016 3 0 Seriola spp. Spain Household Yes
Spain 2016 2 0 Pagrus pagrus Portugal Ship Yes
Spain 2017 2 0 Epinephelus spp. Spain Ship Yes
Spain 2017 2 0 Mycteroperca fusca Spain Ship Yes
Spain 2018 4 0 Canthidermis sufflamen Spain Household No Analysis

v' From 2012 to 2018, a total of 93 cases from 16 ciguatera outbreaks have been
from endemic area (Spain and Portugal).
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Epidemiological data of ciguatera outbreaks reported in Europe since 2012 until 2018

Imported Fish
Reporting - . . . . Place of .
Year No. of Cases | No. Hospitalized Type of fish Origin of fish . CTX detection
country consumption
Germany 2012 24 5 Lutjanus bohar India el Yes
L. argentimaculatus Canteen
Lutjanus bohar
Germany 2014 6 1 5 CETHEE D Indonesia Household Yes
L. erythropterus
Pinjalo pinjalo
Germany 2015 16 2 Lutjanus bohar India Household Yes
France 2015 2 Lutjanus sp. Guadeloupe Household No
France 2016 7 Lutjanus sp. Indian Ocean Household Yes
Germany 2017 15 2 Lutjanus bohar Vietnam piellEslls Yes
Restaurant
France 2017 2 Sparus aurata | ___________ Restaurant No

v’ 7 ciguatera outbreaks

v’ 72 ciguatera cases

Lutjanus spp.
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Epidemiological data of ciguatera outbreaks reported in Europe since
2012 until 2018

v From 2012 to 2018, a total of 167 cases from 23

ciguatera outbreaks have been notified in Europe ReE o
CIGUATERA FOOD

(France, Germany, Portugal and Spain). POISONING IN THE

EU

v’ The last outbreak in Spain was reported in

September 2018: Surveillance Protocol

The outbreak occurred in Tenerife

3 cases

Gastrointestinal and neurologic synthons
Canthidermis sufflamen — 3 kg. This specie is
involved for the first time =
v No fish sample to analyse .
v From Sport Fishing List of Fish

v' The collection of epidemiological data from
other European countries is still ongoing.

ANANAN

Case Definition
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v' Harmonization of the cell-based assay for CTX detection and set-up of
extraction procedures have been development.

v' Sampling of Gambierdiscus spp./Fukuyoa. spp and the establishment of the

desired number of strains has been performed.

Environmental parameters were registered (seawater characteristics)

Taxonomy for Gambierdiscus spp., including the morphological and genetic

approach is also undergoing as expected (Fig. 1 and Fig. 2).

AN

Figure 1. Gambierdiscus Fig 2. Gambierdiscus
australes from Menorca, australes, Lanzarote
Balearic Island
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v' Gambierdiscus was identified in Balearic Island in 2017 and 2018, this confirms
the presence of Gambierdiscus in the Western Mediterranean (Fig. 3).

v Cytotoxicity assays showed CTX-like toxicity in Gambierdiscus spp strains from
the Canary Islands, Crete and the Balearic Islands. Further work in strains form
other locations has to be achieved.

v’ Large-scale cultures (up to 20 L) of some of these strains have been obtained
and others are ongoing (SA4).

First report of Gamblerdiscus Inthe oo
Weatem Maditemanesn Sea (Batearic 1 1

Fig 3. Confirmation of Gambierdiscus
in Western Mediterranean
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No. No. Tentative Plan No. Isolated No. Harvested
Sampling Strains Strains Strains
areas Gambierdiscus Gambierdiscus Gambierdiscus

CTX-like toxicity evaluation by N2a cell
assay

CTX-like positive: 19 cases (range:
10-499 fg/cell eq.)

e CTX-like positive (NQ): 12 cases

e CTX-like negative (negative): 1 case

Canary Islands 7 40 199 68

Madeira and
Selvagens 3 30 68 1
Islands

e CTX-like positives: 1 case (83
fg/cell eq.)

e CTX-like positive: 1 case (4.34
420/ 930/ 2/12/

Cyprus/ Crete / 272 15/ 15 fg/cell eq.)
Samos/ Rhodes 37/62 2/20 e CTX-like positive (NQ): 12 cases.
e CTX-like negative: 4 cases.
e CTX-like positive: 17 cases (range:
1.38-104.5f Il eqg.
Balearic Islands 2 15 197 20 g/cell eq.)

e CTX-like positive (NQ): 3 cases
e CTX-like negative (negative): O case

FRAMEWORK PARTNERSHIP AGREEMENT GP/EFSA/AFSC0O/2015/03
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v" Sampling and analysis of fish is also ongoing
v' The cell-based assay has allowed to establish the incidence of fish positive for CTX-like toxicity
v" No positive fish for CTX have been identified in the Mediterranean

e 53 different species of fish (16 showed CTX-like toxicity )
e CTX-like positive: 64 cases
7 525 523 (muscle) ¢ CTX-like negative (negative): 452 cases
* CTX-like dubious: 7 cases
e Pending: 2 samples

Canary
Islands

Madeira and e CTX-like positive: 4 cases (1 amberjack and 3 barred hogfish)

70(2017) + 80 * CTX-like negative (negative): 46 cases
Selvagens 3 100 (2018) : 150 fish 02-300ke | CTX-like dubious: 0 cases
Islands * Pending: 20+80 = 100 samples
37 (2017-2018) e CTX-like positive: 0 cases
(74 extracts) e CTX-like negative (negative): 31 cases
Cyprus 2 7 Pending 33 fish 8=l * CTX-like dubious: 5 cases
(2019) e Pending: 38 extracts + 33 samples
44 (88 extracts) . ET;(—:ite positive: ? cases 58
. . TX-like negative (negative): 58 cases
Crete 2 70 Pending 26 fish 0,6 - 12,2 kg CTx-like dubious: O cases
(2019) * Pending: 30 extracts + 26 samples
Balearic 16 (2018) Iy
2 40 pending 24 fish 0,7-3kg 1€ Negs 8 '
Islands (2019) CTX-like dubious: 0 cases

e Pending: 27 samples
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Positive CTX samples from the Canary Islands (May, 2016 - July, 2018).

: : No. : : o
i Latin nam Weight (K TX-lik XicCi level
Species at ame Samples eight (Kg) C e toxicity (level)

Amberjack Seriola spp. 10 21.00 - 70.00 |Low /Medium-Low / Medium / High
Black moray Muraena augusti 4 0.40-1.03 Medium-Low / Low
Brown moray Gymnothorax unicolor 1 2.72 High
Common two-banded seabream Diplodus vulgaris 1 0.32 Medium
Dusky grouper Epinephelus marginatus spp. 3 6.00 - 29.00 Medium-low / High
Fangtooth moray Enchelycore anatina 1 1.44 Medium
Island-grouper Mycteroperca fusca 4 2.50 - 8.00 Low / High
Macaronesian sharpnose-puffers Canthigaster capistratas 1 0.02 -0.03 High
Mediterranean moray Muraena helena 1 0.82 Medium-low
Parrotfish Sparisoma cretense 4 0.37-0.48 Low /Medium / High
Redporgy Pagrus pagrus 1 4.00 High
Wahoo \Acanthocybium solandri 1 14.00 Low
White trevally Pseudocaranx dentex 1 0.23 Low
Zebra seabream Diplodus cervinus cervinus 1 0.68 Medium

v' Samples related with ciguatera cases & outbreaks

v" Fish species with higher number of positive samples

The N2a cell Assay was standardized and implemented on fish samples. Among 349 fish
samples from the Canary Islands, 9.7% were CTX-like positive.
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@ .d'd" Main Results from Characterization area is .\
After the screening of fish samples from Canary, Madeira and Selvagens
Islands, by N2a cell assay in SG3, the toxicity of CTX-like positive samples

was confirmed by using the optimized LC-MS/MS developed in SG4

Detection of ciguatoxins in fish meat: 1 F+ BfR
an integrated approach for screening B

and confirmatory methods

1]’ PCTX1B ccTxX P-CTX48
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C-CTX1 is confirmed as the main responsible for the CFP
contamination of fish from Canary Islands and Madeira
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IDENTIFICACION ESPECIE Toxicidad IUSA/Vigo* LC-MS C-CTX1 (ppb) VIGO Observaciones

EFSA-ULPGC-F0460 Morena negra Inconclusive

EFSA-ULPGC-F0483 Morena picopato .d. Other CTXs?

EFSA-ULPGC-F0495 Mero Medium/0.26 ppb* Other CTXs?***

EFSA-ULPGC-F0505 Morena pintada Medium-Low Other CTXs?

EFSA-ULPGC-F0513 Mero Medium/0.23 ppb* Other CTXs?

EFSA-ULPGC-F0528 Morena negra Medium-Low .d. Other CTXs?
EFSA-ULPGC-F0534 Sargo breado Medium-Low .d. Other CTXs?

*N2a Vigo
*¥**C-CTX + H20, or 52,56,56-trihydroxy-N-seco-C-CTX1

FRAMEWORK PARTNERSHIP AGREEMENT GP/EFSA/AFSCO/2015/03
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Canary lIslands

IDENTIFICACION Toxicidad . SELECCIONADO
. ESPECIE - LC-MS C-CTX1 (ppb) VIGO Observaciones ,
Control Oficial IUSA/Vigo SG4 (SI/NO)
3342 Medregal Alta/0.56 ppb* Other CTXs?
3354 Medregal Alta/0.32 ppb* n.d. Other CTXs?
3370 Medregal Alta/0.43 ppb* n.d. Other CTXs?
3276 Medregal Alta/0.5 ppb* n. d. Other CTXs?**
3277 Medregal Alta/0.38 ppb* Other CTXs?
3394 Medregal Alta 0.02 ppb Other CTXs?
3034 Mero Alta/0.13 ppb* <LOQ (0.015 ppb) Other CTXs?
Other CTXs?
3442 Medregal Alta/0.7 ppb* n.d.
* N2aVigo

** D) Pottier et al 2002
*¥**C-CTX + H20, or 52,56,56-trihydroxy-N-seco-C-CTX1
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N2aVigo | LC-MS/MS Vigo
C-CTX1
i C-CTX1le Method A Method B )
Sample Latin Name 9 .- Other CTXs - Analogues Observations
(ng/g) |Quantitation . -
Confirmation
(ng/g)

IPMA-1 Bodianus scrofa 0,29 0,20 Yes C-CTX-1159? (Pottier et al 2002, Abraham et al 2012)

IPMA-2 Bodianus scrofa 0,12 0,11 Yes C-CTX-1159? (Pottier et al 2002, Abraham et al 2012)

IPMA-3 Bodianus scrofa 0,44 0,23 Yes C-CTX-1159? (Pottier et al 2002, Abraham et al 2012)

. . C-CTX-1159? & C-CTX-1157 (Pottier et al 2002,
IPMA-5 Diplodus cervinus 0,55 n.d. n.d. Abraham et al 2012)
.. . High Matrix

IPMA-9 Sphyraena viridensis 0,9 0,14 Yes n.d. Effect in LC-MS

IPMA-10 Bodianus scrofa 0,1 0,14 Yes C-CTX-11597? (Pottier et al 2002, Abraham et al 2012)

IPMA-25 Bodianus scrofa 0,59 0,48 Yes C-CTX-1159? (Pottier et al 2002, Abraham et al 2012)

IPMA-42 Bodianus scrofa 1,1 0,49 Yes C-CTX-1159? (Pottier et al 2002, Abraham et al 2012)

IPMA-46 Balistes capriscus 0,29 0,09 n.d. C-CTX-1159? (Pottier et al 2002, Abraham et al 2012)

IPMA-55 Bodianus scrofa 0,14 0,1 Yes C-CTX-1159? (Pottier et al 2002, Abraham et al 2012)

IPMA-56 Bodianus scrofa 0,21 0,19 Yes C-CTX-1159? (Pottier et al 2002, Abraham et al 2012)

IPMA-57 Bodianus scrofa 0,13 0,14 Yes C-CTX-1159? (Pottier et al 2002, Abraham et al 2012)

IPMA-58 Sphyraena viridensis 0,4 <LOQ n.d C-CTX-1159? (Pottier et al 2002, Abraham et al 2012) UL

phy i - ' 0 Effect in LC-MS
IPMA-70 Bodianus scrofa 0,18 0.08 n.d. C-CTX-11597? (Pottier et al 2002, Abraham et al 2012)

v Hotspot in Selvagens: 28 total samples; 14 positive samples -> Range: 0,08-0,49 ppb
(C-CTX1)
v' 11 CTX contaminated samples > 0,1 ppb
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Confirmation of possible CTXs analogues

FE—— / High toxicity in Cell assay \

i 203 QB #C[EAIDC 5z E[AE L RN EL M =4

3_.ESIMRMF.,Q,MW:F-ﬂmonF-om(u:@:onmsz:m-i;:;i?myuLPGc-EF&a::-‘fzi-au:-Fla,ma - C_CTX_l detected by LC_MS/MS
2 /\ ///\ \ R A - “Interference” (same M/Z, dif. Ret.
| JESEEE oo o time) in the second elution of the
x102 +ESI MRM Frag=320.0V CF=0.000 DF=0.000 CID@&40.0 (1163.7000 -> 1163.7000) ULPGC-1766-Elu2-Flerisil_00.d or’s’l Second eIUtlon e e
H ; Florisil
o / UTPGCI76G - Ret. time of the “interference” similar
. Hipripit peropdielytion to the one present in ULPGC-1766

x107 +ESI MRM Frag=380.0v CF=0.000 DF=0.000 CID@40.0 (11637000 -> 1163.7000) ULPGC-1766E2_00d

ol 89524
‘1 ULPGC-1766 K /
“I Florisil Second elution + SPE C18

x101 +ESI MRM Frag=380.0v CF=0.000 DF=0.000 CID@40.0 (1163.7000 -> 1163.7000) Std-CCTX1-5_00.d
64 4548
56285
54

- High toxicity in Cell assay
14 Std C-CTX-1

+ESI MRM Frag=380.0V CF=0.000 DF=0,000 CID@40.0 (1163.7000 -> 1163.7000) ULPGC-1766_00.d - C-CTX-l nOt dEtECted by LC-MS/MS
‘ ‘ - An “Interference” (same m/z, dif Ret
| upGc1766 AR ' time ) was detected after complete SPE

Florisil elution+SPE C18 ——~— & . .
T ab5 41 435 42 435 43 4% 44 445 45 455 45 4% 47 4% 48 ob5 49 b ACO\?nbL:lizslesijiu:si:ﬁﬂézi[nza 5% 54 (FlorISII and C18)’ also detectEd 1] the
e~ ] second elution of Florisil

CTXs analogues with similar m/z but different

polarity seem to be present in some samples \ /
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SAl

« SAl provided and managed the necessary tools to facilitate good communications
among the partners of the project and with the collaborators, experts and other
stakeholders.

« Data integration, based on the tasks described in the main objectives.

SA2

* Case definition

« An epidemiological surveillance protocol for ciguatera in the EU. Included two
questionnaires.

e From 2012 to 2018, 167 cases from 23 ciguatera outbreaks have been notified in Spain,
Portugal, Germany and France.

SG3

« Gambierdiscus and/or Fukuyoa species have been identified in Macaronesian Islands.
Gambierdiscus was also identified in Balearic Island for the first time.

« The N2a Assay was standardized and implemented on fish samples. Among 349 fish
samples from the Canary Islands, 9.7% were CTX-like positive.

SG4
« An implemented LC-MS/MS method for the confirmation of the presence of CTX was
developed

e Caribbean CTX in particular C-CTX1 and some potential analogues have been
characterized as the main responsible for the CTX contamination of fish from Canary
Islands and Madeira

 Fish contaminated with CTXs have been selected and are being process to prepare
Reference materials
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Leaflet

Eurocigua is a project co-funded

by the European Food Safety
< Autherity (EFSA) and 14

European organizations. The

project focuses on the
6 characterization of the risk of
o ciguatera food poisoning (CFP)
LY’ inEurope and aims to:

*Respond to the scarcity of
standards and reference
materials;

«Establish reliable methods to
identify and quantify ciguatoxins in fish
and microalgae;

s Understand the temporal and
spatial distribution of Gambrerdiscus
spp. in EU waters;

« Evaluate the toxicity of CTX-type
populations of Gambierdiscus spp.

+ To assess the possible presence of
CTXin fish, in EU waters;

«Determine the incidence and
epidemioclogical characteristics of
ciguatera cases in Europe.

EuroCigua
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But Remember:
Eating fish is good for your health!

BUILD UP AWARENESS

English

German

Portuguese French

Spanish

Greek

CIGUATERA

FOOD POISONING

GP/EFSA/AFSCO/2015/03

EuroCigua

RECOGNIZE THE SYMPTOMS

&
HOW TO PREVENT IT

Italian

EuroCigua website

RIS CHARLCTERZATION OF

HOME  COUTERA 7000 FORONNG | THE PROJECT MIWSAKD EVENTS CONTACT US

Ciguatera Food Poisoning
o in |

AN EMERGING RISK IN THE EUROPEAN UNION

Factsheet

Ciguatera food poisensng [CFP) is & trpe of lood posonng
AEACIAEAd W The ConmEmpEan of seafood with Bn stmate

numner of 20,000-500.000 pat

EuroCigua
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http://www.aecosan.msssi.gob.es/AECOSAN/web/ciguatera/home/aecosan_home_ciguatera.htm
http://www.aecosan.msssi.gob.es/AECOSAN/web/ciguatera/home/aecosan_home_ciguatera.htm
http://www.aecosan.msssi.gob.es/AECOSAN/web/ciguatera/subseccion/documents_and_publications.htm
http://www.aecosan.msssi.gob.es/AECOSAN/web/ciguatera/subseccion/documents_and_publications.htm
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a o EUROCIGUA Scientific divulgation s
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Ciguatera Food Poisoning in Europe

Syl

EuroCigua
RISK CHARACTERIZATION OF CIGUATERA FOOD — z v - T e
POISONING IN EUROPE * oo

GP/EFSA/AFSCO/2015/03

' arope, uochthonous cevates oo pooring (07) abesks have
besn reported in Spam (Canary Islands) and in Portugal (Madeirs). The
qﬂwﬂd@dmlmm r GFP in the Canary islands has
7 outbreaks between 2008 and 2018, accounting for 111 cases.

( BACKGROUND )
Ciguaters Food Poizoning (CFP) is ummmumwuwmmzmmwu—mm}

pot been oficaly controtled

ﬁﬁ!&lﬂlw)m Canarisn waters. The epidemiological Surveliance Syzem for Ciguaters poizoning in the Canary biand: recorded 11 indigenou:
Madeira,

cazes. In the case of The aim of this communication is to introduce the EuroCigua co-

project
funded by the European Food s:idn Authority [EFSA) in ander to
characteriza the risk of this dissase in £

e i ket ok gl o s
Canary liands 3nd Maceira, But there are 2t many gaps in knowledge regarding their prevalence, the Type of toxin they produde, 3mong others. These new
findings sugpest the Cguatera

Communication presented in The Communication presented in The 18t International Conference on
ECSafeSEAFOOD final conference in Brussels,  piseases of Fish and Shellfish, was held 4th to 8th September, 2017
Jan - 2017 in Belfast, United Kingdom.
e c&ﬁggﬁ%ﬁ‘:ﬂ%’ﬁ%—:}fﬁm - pes 8th International Symposium on Recent Advances in Food Analysis
POISONING IN EUROPE \ - (RAFA) 7-10 November 2017, Prague (Czech Republic)

w,gm;%w A ol . Mt 1. Miemane’, W.Oleastrct 1. B, . Bl 3. e Poster: Application of cell based assay for the screening of emerging
mm&m?‘;mm?ﬂmm?ﬁmm.iﬂm__m__ T marine biotoxins in Europe.
—

International Conference on Food Contaminants (ICFC), 13-14
July 2017, Braga (Portugal)
L ] A M e Poster: Application of N2a assay on the analysis of emerging
Communication presented in the Scientific marine biotoxins and further confirmation by LC-MS/MS.
Conference of EFSA, Parma, Sept — 2018

Cmmmmﬂmlsmdmmmmmllm
mmumwmmmmmu@um
outbreaks have

eas. However been reported
hmmmmvhw
| EuroCigua Proje

6t" International Symposium “Marine and Freshwater Toxins

Analysis”, 22-25 October 2017, Baiona (Spain)
e Poster: Development of alternative procedures for the sample

pre-treatment of seafood matrices containing marine biotoxins

40t International Conference on Environmental &
Food Monitoring (ISEAC-40), 19-22 June 2018,
Santiago de Compostela (Spain)

e Poster: Analysis of Ciguatera fish poisoning toxins, with lipophilic character.
an emergent natural contamination of the marine e Poster: Risk characterization of ciguatera food poisoning in

environment in European coastal areas. Europe: First steps from the screening to the confirmation.
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ELSEVIER

Food Chemistry

Wolume 280, 15 May 2019, Pages 8-14

EuroCigua Publications

-
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Implementation of liquid chromatography tandem mass
spectrometry for the analysis of ciguatera fish poisoning in
contaminated fish samples from Atlantic coasts

Pablo Estevez *& David Castro *&, J Manuel Leao * ®& Takeshi Yasumoto ®B, Robert Dickey &,

Ana Gago-Martinez ® ® 2 &

w

36310 Vigo, Spain

Vigo, 36310 Vigo, Spain

a

First report of Gambierdiscus in the
Western Mediterranean Sea (Balearic

Islands)

Gambierdiscus (Dinophyceae) species
are benthic dinoflagellates living in ma-
rine littoral zones of circumtropical ar-
eas and have recently been described in
temperate waters [1]. Some species are
producers of potent neurotoxins: cigua-

Review

An Updated Review of Ciguatera Fish Poisoning;:
Clinical, Epidemiological, Environmental, and Public

. marine drugs

Mediterranean Sea. The present study
confirms the presence of G. australes in
the two Balearic Islands of Majorca and
Minorca, and this constitutes the first
report of Gambierdiscus genus in the
western Mediterranean Sea.

Health Management

A. Fried L,

F dez %, Lorraine C. Backer %, Robert W. Dickey %,
Jetfrey Bernstein >, Kathleen Schrank %, Steven Kibler 7, Wend_v Stephan ©,

Matthew O. Gribble *, Paul Bienfang °, Robert E. Bowen '°, Stacey Degrasse ',

Harold A. Flores Quintana '2, » Christopher R. Loeffler 12 Ill:h:.rd Weisman ®, Donlu Elythe ",
Elisa Berdalet  Ram Ayyar , Daniell !

Clark Ti ®, Karen

University of Vigo, Department of Analytical and Foed Chemistry, Campus Universitario de Vigo,

European Union Reference Laboratory for Marine Biotoxins, CITEXVI, Campus Universitario de

Japan Food Research Laboratories, 6-11-10 Nagayama, Tama, Tokyo 206-0025, Japan
University of Texas at Austin Marine Science Institute, Port Aransas, TX 78373, United States

ranged from 64.1 to 90.8 pm (mean of
78.6 pm). The original description [9]
described a length range of 76-93 um
and a cell width of 65-84 pm. Further
morphological analysis will be per-
formed using electron microscopy.

To facilitate molecular identifica-
tion to species level, DNA was extracted
from individual or a few clonal cells
using the Arcturus™ PicoPure™ DNA
Extraction Kit (Applied Biosystems, CA,
USA). Afterwards, the domain D8-D10

oy

Ronald Benner 2
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, Tom Brewer '* and Lora E. Fleming 17

)

Ciguatera fish poisoning outbreaks from 2012 to 2017 in Germany
caused by snappers from India, Indonesia, and Vietnam

Miriam Friedemann’ @

Received: 9 January 2018/ R
© Bundesamt fir Verbrawcherschuts und Lebensmittelsicherheit (BVL) 2018
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Article
New Insights into the Occurrence and Toxin Profile of

Ciguatoxins in Selvagens Islands (Madeira, Portugal)

Pedro Reis Costa (%), Pablo Estevez 2, David Castro 2, Lucia Solifio !, Neide Gouveia 3,
Carolina Santos %, Susana Margarida Rodrigues 1, José Manuel Leao 2
and Ana Gago-Martinez >*

Wiley Online Library

MASS SPECTROMETRY

RESEARCH ARTICLE

Design of experiments for the optimization of electrospray
ionization in the LC-MS/MS analysis of ciguatoxins

Guillermo Moreiras, José Manuel Ledo, Ana Gago-Martinez

ised: 25 2018/ 16 October 2018
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(") Ciguatoxins and CODEX =

Rio de Janeiro, Brazil — 3-7 April 2017

CCCF: Ciguatera is a natural occurring toxin in fish and CCCF will be the relevant subsidiary body of CAC to
recommend measures to reduce contamination to safe levels to ensure public health and facilitate trade.

37. The EU informed the Committee of a four-year project co-funded by EFSA and coordinated by Spanish food
safety agency (AECOSAN) to determine incidence in Europe of ciguatera fish poisoning and epidemioclogical
incidence cases, assess presence of ciguatoxins in food and environment in Europe, and wvalidate the methods
for detection, quantification and confirmation that could contribute to future work on ciguatoxins.

Conclusion

38. The Committee:
- agreed to request scientific advice from FAOMNMNYHO to allow the Committee to develop appropriate
risk management options;

noted that the in-session working group on the priority list of contaminants and naturally occurring
toxicants for evaluation by JECFA would consider this matter further (see Agenda lterm 14).

Ciguatera Working Group - FAO

o . . . CODEX ALIMENTARIUS COMMISSION E
Characterization of the risk of ciguatera worldwide

\\‘,'.ﬁ!-‘a Food and Agriculture D World Health
i.l.::'ll' D - 2 r o 4
& =) Organization of the RE, Drgamzatlon

———

United Nations
Viale delle Terme di Caracalla, 00153 Rome. Italy - Tel: (+39) 08 57051 - E-mail: codex@fac org - www. org

Experts from EUROCIGUA together with other o s

JOINT FAQ/WHO FOOD STANDARDS PROGRAMME

experts including the CODEX experts responsible for COPEX COMMITTEE oK CONTAMINANTS IN FooDs

Eleventh Session
Rio De Janeiro, Brazil, 3-7 April 2017

t h e re q u e St of ri s k a ssess m e nt ° MATTERS OF INTEREST ARISING FROM FAQ AND WHO (INCLUDING JECFA)

UPDATE ON RELEVANT WORK TO BE CONSIDERED FOR CIGUATOXINS|

Background
Developing a document that it will include " o, farhen o o ke £ s s e s
epidemiological and toxicological information,
analytical methods, ecology and phytoplankton.

EuroCigua project is mentioned as a reference project

for the characterization of ciguatera risk in Europe. | Completed Document = Spring of 2019
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HOME CIGUATERA FOOD POISONING THE PROJECT NEWS AND EVENTS CONTACT US
' |
— '

EuroCigua

EuroCigua

Rlsk characterlzatlon of mguatera food
poisoning in Europe

CIGUATERA FOOD
POISONING THE PROJECT THE TEAM
The leading non-bacterial food- This project focuses on the risk The partners belong to fourteen
borne disease associated with characterization of ciguatera food organizations from six Member
consumption of seafood poisening in Europe. ' States,
worldwide.

CONTACT: ciguatoxinas@mscbs.es

LATEST NEWS

THIRD SCIENTIFIC
CONFERENCE

CALL FOR DATA

ciguatoxinas@mscbs.es
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