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• At present, CFP is the most common type of
marine biotoxins food poisoning worldwide with
an estimated number of 10.000 to 50.000 people
suffering from the disease annually.

What is the Ciguatera?

• 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.
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Worldwide distribution of ciguatera

Red dots: ciguatera cases of poisoning. Yellow dots: presence of Gambierdiscus spp.

Caribbean
Ciguatoxin

Pacific
Ciguatoxin
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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).

Background Ciguatera 

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

Between 2008 and 2018 18 outbreaks 
(115 cases) recorded in Canary Islands 

Fish genus Seriola was involved in many of the outbreaks.
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Lutjanus spp. from: 
Vietnam and India

Acanthocymium solandri 
from Vietnam
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• EuroCigua co-funded by the European Food Safety Authority (EFSA) 1 million €
• Framework Partnership Agreement (FPA)
• EuroCigua started on June 1st 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.

The project
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Coordinator and Partners

The project
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Collaborators

Ministry of health, Cyprus
Regional Ministry of Agriculture, Livestock, Fisheries and Water the Canary
Islands Government
Instituto das Florestas e Conservação da Natureza, IP-RAM/ Governo
Regional da Madeira, Secretaria Regional do Ambiente e Recursos
Naturais

Direção de Serviços de Investigação e Desenvolvimento da Pesca, Direção
Regional de Pescas, Secretaria Regional de Agricultura e Pesca

Agence nationale de sécurité sanitaire de l’alimentation, de l’environnement
et du travail (ANSES)

Advisory
Board

Dr. Robert Dickey - University of Texas Marine Science Institute
Dr. Ronald Manger - Fred Hutchinson Cancer Research Center
Dr. Takeshi Yasumoto - Japan Food Research Laboratories (JFRL)
European Food Safety Authority - EFSA
European Centre for Disease Prevention and Control - ECDC
European Commission (EC)
Joint Research Center (JRC)

Collaborators & AB

The project
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Progress of EuroCigua

PROGRESS

Jun 2016, 
Madrid

Kick off

Aug – Dec 
2016

Jul 2016

Aug 2017

May-Jun
2017

Annual 
Scientific 
Reports

Sept 2017

Annual 
Report

SA1

May 2018, 
Vigo

3rd Meeting

Apr 2017, 
Canarias

2nd Meeting

2 years remaining

Sept 
2020

4th

Meeting

Apr 2020

Workshop

Submission of 
the remaining 
Deliverables

Submission of 
annual scientific 

reports

May 
2019, 

Madeira

End of the 
Project
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 Case definition
 List of possible data sources for 

ciguatera cases and outbreaks form 
each EU MS

 Surveillance protocol for ciguatera 
cases and outbreaks

 Database for collecting cases and 
outbreaks

 Standardization of the cell-based 
assay (CBA)

 Extraction procedures for CTX
 Description of the protocol 

literature search and data collection 
model

 Sampling strategy Gambierdiscus 
spp. and fish

 Development, optimization 
and validation of LC-MS/MS 
for identification and 
confirmation of CTX

SA2

SA3

SA4

ACHIEVEMENTS
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Epidemiological Area

Case Definition
Consensus 
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Epidemiological Area

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

Reporting 
country Year No. of Cases No. Hospitalized Type of fish Origin of fish Place of 

consumption CTX detection

Portugal 2012 12 12 Seriola spp.      
Lachnolaimus maximus Portugal Ship at sea No

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

Endemic Fish

 From 2012 to 2018, a total of 93 cases from 16 ciguatera outbreaks have been notified
from endemic area (Spain and Portugal).
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Epidemiological Area

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

Reporting 
country Year No. of Cases No. Hospitalized Type of fish Origin of fish Place of 

consumption CTX detection

Germany 2012 24 5 Lutjanus bohar
L. argentimaculatus India Household / 

Canteen Yes

Germany 2014 6 1

Lutjanus bohar
L. argentimaculatus

L. erythropterus
Pinjalo pinjalo

Indonesia Household Yes

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 Household         
Restaurant Yes

Imported Fish

 7 ciguatera outbreaks
 72 ciguatera cases Lutjanus spp.

France 2017 2 Sparus aurata ----------- Restaurant No
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Epidemiological Study

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

 The last outbreak in Spain was reported in
September 2018:
 The outbreak occurred in Tenerife
 3 cases
 Gastrointestinal and neurologic synthons
 Canthidermis sufflamen – 3 kg. This specie is

involved for the first time
 No fish sample to analyse
 From Sport Fishing

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

Case Definition

Surveillance Protocol

List of Fish

 From 2012 to 2018, a total of 167 cases from 23
ciguatera outbreaks have been notified in Europe
(France, Germany, Portugal and Spain).
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 Harmonization of the cell-based assay for CTX detection and set-up of
extraction procedures have been development.

 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).

Evaluation of CTX in seafood and environment

Figure 1. Gambierdiscus 
australes from Menorca, 

Balearic Island

Fig 2. Gambierdiscus 
australes, Lanzarote
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 Gambierdiscus was identified in Balearic Island in 2017 and 2018, this confirms 
the presence of Gambierdiscus in the Western Mediterranean (Fig. 3).

 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.

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

Evaluation of CTX in seafood and environment

Fig 3. Confirmation of Gambierdiscus
in Western Mediterranean
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Gambierdiscus strains

No. 
Sampling 

areas

No. Tentative Plan
Strains 

Gambierdiscus

No. Isolated 
Strains 

Gambierdiscus

No. Harvested 
Strains 

Gambierdiscus

CTX-like toxicity evaluation by N2a cell 
assay

Canary Islands 7 40 199 68

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

• CTX-like positive (NQ): 12 cases
• CTX-like negative (negative): 1 case

Madeira and
Selvagens
Islands

3 30 68 1
• CTX-like positives: 1 case (83 

fg/cell eq.)

Cyprus/ Crete /
Samos/ Rhodes

2 / 2 15 / 15
420/ 930 / 

37 / 62

2 / 12 / 

2 / 20

• CTX-like positive: 1 case (4.34 
fg/cell eq.)

• CTX-like positive (NQ): 12 cases.
• CTX-like negative: 4 cases.

Balearic Islands 2 15 197 20

• CTX-like positive: 17 cases (range: 
1.38 – 104.5 fg/cell eq.)

• CTX-like positive (NQ): 3 cases
• CTX-like negative (negative): 0 case

TOTAL 16 115 1913 192
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 Sampling and analysis of fish is also ongoing
 The cell-based assay has allowed to establish the incidence of fish positive for CTX-like toxicity
 No positive fish for CTX have been identified in the Mediterranean

Fish sampling

No. 
Sampling 

areas 

No. Tentative 
Plan
Fish

No. Collected fish Weight (kg) CTX-like toxicity (level) by N2a cell assay

Canary
Islands

7 525 523 (muscle)

• 53 different species of fish (16 showed CTX-like toxicity )
• CTX-like positive: 64 cases
• CTX-like negative (negative): 452 cases
• CTX-like dubious: 7 cases
• Pending: 2 samples

Madeira and
Selvagens
Islands

3 100
70 (2017) + 80 

(2018) : 150 fish
0,2 – 300 kg

• CTX-like positive: 4 cases (1 amberjack and 3 barred hogfish)
• CTX-like negative (negative): 46 cases
• CTX-like dubious: 0 cases
• Pending: 20+80 = 100 samples

Cyprus 2 70 

37 (2017-2018)
(74 extracts)

Pending 33 fish 
(2019)

0,3 – 30 kg

• CTX-like positive: 0 cases
• CTX-like negative (negative): 31 cases
• CTX-like dubious: 5 cases
• Pending: 38 extracts + 33 samples

Crete 2 70
44 (88 extracts)
Pending 26 fish 

(2019)
0,6 - 12,2 kg

• CTX-like positive: 0 cases
• CTX-like negative (negative): 58 cases
• CTX-like dubious: 0 cases
• Pending: 30 extracts + 26 samples

Balearic
Islands

2 40
16 (2018)

pending 24 fish 
(2019)

0,7 - 3 kg

• CTX-like positive: 0 cases
• CTX-like negative (negative): 13 cases
• CTX-like dubious: 0 cases
• Pending: 27 samples

TOTAL 16 805
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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. 

Species Latin name No. 
Samples Weight (Kg) CTX-like 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

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

SA3 RESULTS

 Samples related with ciguatera cases & outbreaks

 Fish species with higher number of positive samples
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C-CTX1 is confirmed as the main responsible for the CFP
contamination of fish from Canary Islands and Madeira

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

Main Results from Characterization area
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IDENTIFICACIÓN ESPECIE Toxicidad IUSA/Vigo* LC-MS C-CTX1 (ppb) VIGO Observaciones
EFSA-ULPGC-F0434 Sargo blanco Inconclusive n.d.
EFSA-ULPGC-F0455 Morena picopato Medium n.d.
EFSA-ULPGC-F0457 Peto Inconclusive n.d.
EFSA-ULPGC-F0460 Morena negra Inconclusive 0.02 ppb
EFSA-ULPGC-F0462 Medregal Low n.d.
EFSA-ULPGC-F0465 Medregal Low n.d.
EFSA-ULPGC-F0481 Vieja Inconclusive n.d.
EFSA-ULPGC-F0483 Morena picopato Low n.d. Other CTXs?
EFSA-ULPGC-F0487 Medregal Medium-Low n.d.

EFSA-ULPGC-F0488 Mero Medium-High 0.13 ppb 
EFSA-ULPGC-F0494 Jurel Medium-Low n.d.
EFSA-ULPGC-F0495 Mero Medium/0.26 ppb* n.d. Other CTXs?***
EFSA-ULPGC-F0502 Jurel Medium/Negative* n.d.
EFSA-ULPGC-F0505 Morena pintada Medium-Low n.d. Other CTXs?
EFSA-ULPGC-F0509 Medregal Low n.d.
EFSA-ULPGC-F0513 Mero Medium/0.23 ppb* n.d. Other CTXs?
EFSA-ULPGC-F0516 Morena negra Low n.d.
EFSA-ULPGC-F0517 Morena pintada Low <LOQ (0.015 ppb)
EFSA-ULPGC-F0527 Seifía Medium <LOQ (0.015 ppb)
EFSA-ULPGC-F0528 Morena negra Medium-Low n.d. Other CTXs?
EFSA-ULPGC-F0534 Sargo breado Medium-Low n.d. Other CTXs?
EFSA-ULPGC-F0555 Morena picopato Medium <LOQ (0.015 ppb)
EFSA-ULPGC-F0556 Peto Inconclusive n.d.
EFSA-ULPGC-F0563 Medregal Medium-Low n.d.
EFSA-ULPGC-F0565 Medregal Low n.d.

***C-CTX + H2O, or 52,56,56-trihydroxy-N-seco-C-CTX1 
*N2a Vigo

CTX Characterization
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IDENTIFICACIÓN 
Control Oficial

ESPECIE
Toxicidad 

IUSA/Vigo*
LC-MS C-CTX1 (ppb) VIGO Observaciones

SELECCIONADO 
SG4 (SÍ/NO)

3248 Peto Baja n.d. No
3342 Medregal Alta/0.56 ppb* n.d. 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* n.d. Other CTXs?

3385 Mero Alta 0.24 ppb Si
3394 Medregal Alta 0.02 ppb Other CTXs?
3034 Mero Alta/0.13 ppb* <LOQ (0.015 ppb) Other CTXs?
3436 Mero Alta 0.2 ppb Other CTXs?*** Si

3442 Medregal Alta/0.7 ppb* n.d.
Other CTXs?

***C-CTX + H2O, or 52,56,56-trihydroxy-N-seco-C-CTX1 

*    N2a Vigo

**   D) Pottier et al 2002

CTX Characterization

Canary Islands
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Sample Latin Name

N2a Vigo LC-MS/MS Vigo

C-CTX1 eq
(ng/g)

C-CTX1

Other CTXs - Analogues Observations
Method A Method B

Quantitation 
(ng/g) Confirmation

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)

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

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

IPMA-10 Bodianus scrofa 0,1 0,14 Yes C-CTX-1159? (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) High Matrix 
Effect in LC-MS

IPMA-70 Bodianus scrofa 0,18 0.08 n.d. C-CTX-1159? (Pottier et al 2002, Abraham et al 2012)

CTX Characterization Selvagem Islands

 Hotspot in Selvagens: 28 total samples; 14 positive samples -> Range: 0,08-0,49 ppb
(C-CTX1)

 11 CTX contaminated samples > 0,1 ppb
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- High toxicity in Cell assay 
- C-CTX-1 not detected by LC-MS/MS
- An “Interference” (same m/z, dif Ret 

time ) was detected after complete SPE 
(Florisil and C18), also detected in the 
second elution of Florisil

- High toxicity in Cell assay
- C-CTX-1 detected by LC-MS/MS 
- “Interference” (same M/Z, dif. Ret. 

time) in the second elution of the 
Florisil

- Ret. time of the “interference” similar 
to the one present in ULPGC-1766

EFSA-F0037 
Florisil Second elution

ULPGC-1766
Florisil Second elution

ULPGC-1766
Florisil Second elution + SPE C18

Std C-CTX-1

ULPGC-1766
Florisil elution + SPE C18

CTXs analogues with similar  m/z  but different
polarity seem to be present in some samples

Confirmation of possible CTXs analogues 
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SA1
• SA1 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.
• 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
• 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

Main Results
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External Communication Plan

EuroCigua website

Factsheet

Leaflet

English
Portuguese
Spanish 

German
French
Greek

BUILD UP AWARENESS

Italian

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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EUROCIGUA Scientific divulgation  

Communication presented in the Scientific 
Conference of EFSA, Parma, Sept – 2018 

Communication presented in The 
ECSafeSEAFOOD final conference in Brussels, 

Jan - 2017

Communication presented in The 18th International Conference on 
Diseases of Fish and Shellfish, was held 4th to 8th September, 2017

in Belfast, United Kingdom. 

• Poster: Development of alternative procedures for the sample 
pre-treatment of seafood matrices containing marine biotoxins 
with lipophilic character.
• Poster: Risk characterization of ciguatera food poisoning in 
Europe: First steps from the screening to the confirmation. 

6th International Symposium “Marine and Freshwater Toxins 
Analysis”, 22-25 October 2017, Baiona (Spain)

International Conference on Food Contaminants (ICFC), 13-14 
July 2017, Braga (Portugal)

• Poster: Application of N2a assay on the analysis of emerging 
marine biotoxins and further confirmation by LC-MS/MS. 

40th International Conference on Environmental & 
Food Monitoring (ISEAC-40), 19-22 June 2018, 

Santiago de Compostela (Spain)
• Poster: Analysis of Ciguatera fish poisoning toxins, 
an emergent natural contamination of the marine 
environment in European coastal areas. 

8th International Symposium on Recent Advances in Food Analysis 
(RAFA) 7-10 November 2017, Prague (Czech Republic)

• Poster: Application of cell based assay for the screening of emerging 
marine biotoxins in Europe. 
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Río 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.

Ciguatoxins and CODEX

Developing a document that it will include 
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.

Ciguatera Working Group - FAO  
Characterization of the risk of ciguatera worldwide

Experts from EUROCIGUA  together with other 
experts including the CODEX experts responsible for 
the request of risk assessment.

Completed Document  Spring of 2019

http://www.fao.org/fao-who-codexalimentarius/sh-proxy/en/?lnk=1&url=https://workspace.fao.org/sites/codex/Meetings/CX-735-11/SIDE-EVENTS/Ciguatera.pdf
http://www.fao.org/fao-who-codexalimentarius/sh-proxy/en/?lnk=1&url=https://workspace.fao.org/sites/codex/Meetings/CX-735-11/SIDE-EVENTS/Ciguatera.pdf
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