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RISK CHARACTERIZATION OF CIGUATERA FOOD POISONING IN EUROPE
(GP/EFSA/AFSC0O/2015/03)

EUROCIGUA PROJECT

In 2004 Gambierdiscus spp., in the
waters of the Canary Islands and
Madeira. First autochthonous
ciguatera outbreak in Canary

Islands

_ These new findings suggested CP is
2008: autochthonous ciguatera becoming an increasing risk for
outbreaks in Spain (Canary Islands) European countries.

and in Portugal (Madeira)
No official reference method

Between 2008 and 2015 No certified reference materials

, h o q No toxicology data
Contmuou-s' outbreaks and cases CP not well known in EU: under-reported
appeared in Canary Islands
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EUROCIGUA PROJECT

e EuroCigua co-funded by the European Food Safety Authority (EFSA) Framework
Partnership Agreement (FPA), coordinated by AESAN

e Cooperation between EFSA and 14 partners from six Member States.

* June 2016-January 2021

Characterize the risk of ciguatera poisoning in Europe

Epidemiology Analytical methods
e Incidence e Cell based assay ¢ LC-MS/MS
e Epidemiological e CTX producing e reference materials
characteristics microalgae
e CTX in fish

e environmental data
e predictive models
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Epidemiology: Surveillance protocol

Guidelines for surveillance of ciguatera
at EU level from 2012 to 2019

Case definition consensus
Case and outbreak report forms

List of fish previously associated with
ciguatera

Collecting Epidemiological data to
implement prevention and control
measures
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14 outbreaks

77 cases related

2 outbreaks

19 cases related

3 imported; 1 traveler

16 cases related

6 imported; 3 traveler

84 cases related
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Information on outbreaks was provided by public health/food
safety authorities and the information on single cases was
provided by poison centres and travel and tropical medicine
units. Information was fragmented.

The total incidence rate of the ciguatera reported cases in the
EU/EEA was very low 0,0055 cases/100.000 inhabitants. The
incidence rate in the Canary Islands was 0,47 cases/100.000
inhabitants. No statistically significant trend in the number of
reported outbreaks was observed between 2012-20109.

PROBABLY UNDEREPORTED
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Outbreaks due to consumption of fish from the EU/EEA
(autochthonous outbreaks) were reported only by Spain
(Canary Islands) and Portugal (Madeira)

Outbreaks due to imported fish were mostly reported by
Germany and France. Netherlands reported one outbreak in
2020

The type of fish most frequently associated with ciguatera in
the EU/EEA were groupers and amberjack for autochthonous
fish and Lutjanus spp. for imported fish from India and
Vietnam.



Environment: Gambierdiscus and/or Fukuyoa in Europe

Identified in:
= Canary Islands
= Madeira & Selvagens

= Crete, Cyprus, Samos and
Rhodes

= Balearic Islands

Confirmation of
Gambierdiscus in
Western

Mediterranean Gambierdiscus spp. Strains

= Canary Islands: 39/93

: S = Madeira & Selvagens: 1/86
CTX-like toxicity( N2a) = Balearic Islands: 26/113

= Crete, Cyprus, Samos and Rhodes: 2/195

Picture kindly provided by Jorge Diogene
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Fish sampling in Canary Islands
865 Fish from Canary Islands

(ULPGC):

In The Canary Islands

747 EuroCigua sampling — Data
ciguatera was included as

n analysis
mandatory notifiable 118 Official Control (O.C.) — High

disease. Official Coptrol positive simples selected for
Program (Fish species Reference materials
selected - specific

weight):
2018: 1128 samples (16
% positive samples)
2019: 839 samples (12
% positive samples)



CTX in fish_Canary Islands




SPECIES Latin narmse Total | Megatn Positiee




17 toxic species / 60 species studied

24% '

29%

15-100%
l_\ 39%
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REMARKABLE FISH SPECIES

Amberjack — Seriola spp. Dusky Grouper — Epinephelus marginatus

CT¥-Like
807 toxicit ;
27% (CBEA

M rPositive

M Fositive LIVER
e gative
Hinconc lusive

[=1nhy

29 % Positive

40

Sample number

Involved in CP cases in the Canary
Islands, 35 people affected

7%

Colad WWarm

Capture Season



RISK CHARACTERIZATION OF CIGUATERA FOOD POISONING IN EUROPE

(GP/EFSA/AFSCO/2015/03)
EUROCIGUA PROJECT

REMARKABLE FISH SPECIES

Common two-banded seabream
— Diplodus vulgaris

Sample number

Moray eel

50

CTX-Like
toxicit
(CBA

W Fositive

1 O 0/0 =Negative _

Inconc lusive

Black moray Polygonmeoray  Fangtooth  Mediterranean Brown mora 'y
maray maoray

Moray eel species

Important fish species for human consumption

Fish species CTX-like toxicity® LC-MS/MS®

\ Dusky grouper (E. marginatus) 0.032 + 0.009 ppb 0.03 ppb C-CTX1

Black moray (M. augusti) 0.037 + 0.015 ppb 0.05 ppb C-CTX1
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o High contamination rate:
« 75% for seabream (Diplodus vulgaris) (9/11)
« 33% for moray eels (5/15)

o Similar results have been reported previously,
showing high percentages (90.9%) of CTX in dusky
groupers (Epinephelus marginatus) (Sanchez-
Henao et al., 2019)

o An algae bloom of G. caribaeus occurred in
October 2016 in El Hierro (Soler-Onis et al., 2016)

o These facts considered together with previous
results obtained in this island, suggest El Hierro as a
ciguatoxin hot spot in the Canary Archipelago.
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FISH SPECIES POSITIVE ALL FISH Weight (kg) Length (mm)
Epinephelus marginatus 1 1 19,5 970
Bodianus scrofa 20 20 0.77-3.01 250-530
1 fish + by LC-MS Balistes capriscus
and - by N2A 3 7 1.966-2.64 444-500
Mictoperca fusca 1 1 4,533 690
1 fish + by LC-MS Serranus atricauda
and - by N2A 6 10 0.193-0.81 250-380
Dentex gibbosus 1 3 8,097 846
Seriola dumerili 2 11 20,117-27,6 1232-1432
Diplodus cervinus 1 1 2,84 520
Sparisoma cretense 6 32 0.424-0.849 280-350
Sphyreanea viridensis 2 4 4.139-5.955 1060-1170
Seriola rivoliana 1 13 12,308 1060
Katsuwonus pelamis 0 9
Kyphosus sectator 0 2 : : :
Makaira nigricans 0 1 LOCATION POSITIVE TOTAL
Pomatt.Js saltatrix 0 2 Madeira 3 48
Seriola sp. 0 1
Seriola fasciata 0 > |Desertas 0 5
Aluterus scriptus 0 1 [Total 44 127
Total 44 128 |
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CTX in fish_Macaronesia

= Among 747 samples from the
Canary Islands, 14% were
CTX-like positive

= Hotspot E/ Hierro: 34%
= Among 128 samples from
Madeira and Selvagens, 34%

were CTX-like positive

= Hotspot Selvagens: 54%



CIGUATERA POISONING IN EUROPE:

EUROCIGUA INTERNATIONAL WORKSHOP 2020

(GP/EFSA/AFSCO/2015/03)

Evaluation of the presence/absence of CTX-like toxicity in fish

Sampling Tentative  Collected . . .
A . CTX-like toxicity (level)
areas Plan fish
CTX-like positive: 216 cases,
Canary . . . .
islands 7 525 747 fish CTX-like negative (negative): 632 cases
CTX-like dubious: 17 cases
Madeira 128 fish CTX-like positive: 44 cases
and 3 100 0,2 -300 CTX-like negative (negative): 87 cases
Selvagens (131 extracts) CTX-like dubious: O cases
CTX-like positive: 1 cases
75 (145 . . .
Cyprus 2 70 0,3-30 CTX-like negative (negative): 144 cases
extracts) : .
CTX-like dubious: O cases
CTX-like positive: 0 cases
70 (140 ) . .
Crete 2 70 0,6- 12,2 CTX-like negative (negative): 140 cases
extracts) , ,
CTX-like dubious: 0 cases
. CTX-like positive: 0 cases
Balearic 36 (70 : . :
2 40 0,7-3 CTX-like negative (negative): 70 cases
Islands extracts)
CTX-like dubious: O cases
TOTAL 16 805 1174
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Conclusions

- Several dinoflagellates: Gambierdiscus spp. and Fukuyoa spp. as
the causative organisms were identified in the Macaronesia area
(Canary Islands and Madeira), Crete, Cyprus, and Balearic
Islands.

- Cytotoxicity assays showed CTX-like toxicity in Gambierdiscus spp
strains from the Canary Islands, Crete and the Balearic Islands.

- Evaluation for the toxicity in fish shows CTX-like toxicity (Cell-
based assay) in fish from Madeira and the Canary Islands, and no
toxicity in other fish from the Mediterranean Sea including
Balearic Islands
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Analytical methods: CTX characterisation

SOP for LC -MS determination of CTXs

Confirmacién of CTXs by LC-
MS/MS and HRMS and CTX profile
characterization

LC-MS/MS - SOP

C-CTX1 identified

LC-HRMS

CTX profile characterization

Reference materials

Preparation of reference materials
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After the screening of fish samples from Canary Islands, Madeira
and Selvagens Islands, by N2a cell assay, the toxicity of CTX-like

positive samples was confirmed by using the optimized LC-
MS/MS

C-CTX1 is confirmed as the main responsible for the CP
contamination of fish from Canary Islands and Madeira
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_ Canary Islands Madeira Archipelago

Total samples analysed 212 66
Max. ( ug/Kg) C-CTX1 0.544 0.752
Min. ( pg/Kg) C-CTX1 0.016 0.019

Average (ug/kg) CCTXL 10065 10.187

C-CTX1 st

Fish Sample
containing
C-CTX1

Levels of equivalent
toxicity in fish
0.10 ppb C-CTX-1
0.01 ppb P-CTX-1

Other CTXs
analogues

putative C-CTX-115]

|

Black moray (Muraena augusti) from El
Hierro (Canary Islands, Spain)
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Fish tissue reference materials autoclaved (= 12 kg):

Amberjack = 0.26 ng C-CTX1/g
Amberjack = 0.15 ng C-CTX1/g
Grouper = 0.09 ng C-CTX1/g
Grouper = 0.31 ng C-CTX1/g

 Q

Purified materials containing C-CTX1
Extraction and purification of = 70 kg of fish tissue and liver

« Vials containing between 5-10 ng C-CTX1
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Conclusions:

- An efficient LC-MS/MS method has been developed which allowed
the characterization of C-CTX1 as the main responsible for the CP in
the EU Coasts selected for this project. Further confirmation was

carried out by LC-HRMS as well as using alternative tools.

- The LC-MS/MS method has been transferred to the EU REFERENCE
LABORATORY FOR MARINE BIOTOXINS to make it available to the
EURLMB NRLs Network
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The low toxin concentration on the samples evaluated from the
selected areas, has been the main Ilimitation that justifies the
establishment of contingency plans, not only for the confirmation of
the toxic profiles, but also for the toxin isolation and purification required
for the preparation of reference materials. Neuroblastoma cell assay

(N2a) played an important role on the accomplishment of this Task

The analysis of Gambierdiscus sp from the areas selected did not allow to
establish a correlation with the CTX profiles obtained for contaminated
samples, several Maitotoxin analogues, including new ones, seem to be

implicated in the toxic profile of these Gambierdiscus sp.



EUROCIGUA PUBLICATION

Accumulation of C-CTX1 in Muscle Tissue of Goldfish
(Carassius auratus) by Dietary Experience.

MS Number: TFAC-2019-466 E.1
Title: Canbbean Ciguatoxin-1 stability under strongly acidic conditions: Charactenzation of a new C-CTX1 methoxy congener.
Authors: Estévez | Pablo ; Leao, Jose; Yasumoto, Takeshi; Dickev, Robert; Gago-Martinez, Ana






Leaflet

BUILD UP AWARENESS

English German
Portuguese French
Spanish Greek

External Communication Plan for dissemi

Italian

EuroCigua website

Factsheet



International EuroCigua Workshop

= network for scientific excellence

The video is available here
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Conclusions

New endemic food-borne disease: emerging risk
Surveillance protocol

Harmonized methodologies for the extraction of
toxins in microalgae and fish

Implementation of N2a-cell based assay
Develop methods to identify CTXs

C-CTX1 was identified as the main responsible of
CP in Macaronesia area

Hierro and Selvagens were the main CP hotspots

Network of scientific excellence



FUTURE

v RAISING AWARENESS AND COLLECTING DATA OF CIGUATERA
CASES AND OUTBREAKS AUTOCHTHONOUS AND IMPORTED FISH

v ESTABLISHMENT OF PREDICTION MODELS TO ANTICIPATE
CIGUATERA EVENTS

v CONTINUE THE DATA COLLECTION FOR AN EFFICIENT
STRATEGY FOR CIGUATERA RISK ASSESSMENT

v METHODOLOGICAL IMPLEMENTATION, DISSEMINATION ,
TRAINING AND PROFICIENCY



