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Introduction
Ciguatera toxicity is a food-borne illness caused by eating fish contaminated with Ciguatoxin. This toxin is a potent
neurotoxin and it is produced by Dinoflagellates such as Gambierdiscus toxicus. They adhere to algae, coral and
seaweed where herbivorous fish eat them. Larger carnivorous fish will suffer a toxin build-up from consuming these
herbivores. Ciguatera poisoning is endemic to tropical and subtropical regions mainly in the South Pacific and
Caribbean. However, it can be found anywhere fish is consumed. It affects other parts of the world where it is not
indigenous through the import of contaminated fish. The fishes that most commonly cause Ciguatera toxicity are
Barracuda, Grouper, Moray Eel, Amberjack, Sea Bass, Sturgeon, Parrotfish, Surgeonfish and Red Snapper. [1][2][3]
[4] 

Etiology
Gambierdiscus Toxicus is a Dinoflagellate responsible for the production of various toxins that can cause Ciguatera
toxicity. These include Ciguatoxin, Maitotoxin, Palytoxin, Scaritoxin, and Palytoxin. Predator species in tropical
waters are most likely to cause Ciguatera toxicity. Barracudas, groupers, moray eels, snapper, and amberjacks are
commonly implicated, but it is also found in over 400 species of Reef fish. Ciguatoxin is tasteless, odorless, lipid
soluble, and heat-resistant, so normal cooking cannot detoxify Ciguatoxin-laden fish. [1][5][4][2]

Epidemiology

Ciguatera toxicity is the most common worldwide fish poisoning with up to 50,000 cases occur globally every year.
This number is felt to be under-reported because most physicians do not realize that it is a reportable disease. While
thought to be endemic to the South Pacific and Caribbean, it was recently isolated in the Red Sea and the Atlantic
Ocean. It affects 3% of travelers to the endemic regions.  It is the most common fish-related foodborne illness in the
United States. Ciguatera toxicity is most commonly caused by eating Barracuda, Grouper, Moray Eel, Amberjack,
Sea Bass, Sturgeon, Parrotfish, Surgeonfish and Red Snapper. [3][6][7][1][2][8] 

Pathophysiology
Ciguatoxin decreases the threshold for opening voltage-gated sodium channels in synapses of the nervous system.
Opening a sodium channel causes depolarization, which may cause muscle paralysis, cardiac dysfunction and altered
sensation of heat and cold. Cold allodynia is a unique symptom of ciguatera. Cooking or freezing the fish does not
prevent Ciguatera toxicity as these methods do not kill the Ciguatoxin. It has no odor. Researchers are looking at the
possibility of Maitotoxins playing a larger role in Ciguatera fish poisoning. When introduced to mice by
intraperitoneal injection and oral consumption, it caused toxicity in the research trials. Further research is being done
on Ciguatoxins by introducing the toxin to human brain-derived cell lines to evaluate its toxicity. [7][1][2][8] 

History and Physical
Clinical symptoms of Ciguatera toxicity include gastrointestinal and neurological effects. Gastrointestinal symptoms
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include nausea, vomiting, gastric upset, belching and diarrhea, whereas neurological symptoms include headaches,
muscle aches, perioral paresthesia, numbness, vertigo, metallic taste in the mouth, blurred vision, ataxia, pruritus and
hallucinations. Severe Ciguatera toxicity can cause cold allodynia, which is a perception of burning sensation on
coming in contact with cold object. Persistent Ciguatera toxicity may be misdiagnosed as Multiple Sclerosis due to its
symptomatology. Dyspareunia has been reported following sexual intercourse suggesting the toxin may be sexually
transmitted. Breastfeeding mothers have reported diarrhea and facial rashes in their infants. This supports the theory
that Ciguatera toxins are secreted into breast milk. Cardiovascular effects can include bradycardia and hypotension.
Cardiac symptoms are only present in the early stages of the toxicity. Alcohol consumption during toxin ingestion has
been found to increase the risk of developing bradycardia, hypotension and altered skin sensation. Signs and
symptoms can last from weeks to years and usually most recover with an occasional relapse. Relapse may be
triggered by consumption of alcohol, nuts, seeds, fish, chicken, and eggs. [9][2][10][4] 

Evaluation
Multiple tests are available to detect Ciguatoxin including liquid chromatography-mass spectrometry (LCMS),
cytotoxicity assays and receptor binding immunoassays. These tests are not readily available at the time of patient
presentation in the emergency room. Routine laboratory testing is often non-specific and rarely helpful. Treatment is
based on clinical findings including history and physical examination, as well as disease progression. [3][2][4][11] 

Treatment / Management
The treatment of ciguatera poisoning is supportive care. There is no specific antidote for the toxin. If the patient’s
nausea and vomiting are not severe, activated charcoal may be used in the first few hours of toxicity to prevent further
absorption of the ciguatoxin. Antihistamines can be used for pruritus. Symptomatic relief of nausea and vomiting
should also be provided. Dehydration can occur due to nausea and vomiting and should be treated with intravenous
fluids. If intravenous (IV) fluid resuscitation is not sufficient, then IV vasopressor infusion may be added. There is
evidence that calcium channel blockers such as nifedipine and verapamil are useful in treating some symptoms like
headache. In rare cases, patients may experience respiratory failure and should be managed by traditional rapid
sequence intubation. Symptomatic bradycardia is treated with intravenous atropine. Medications such as amitriptyline
may reduce some symptoms, such as paresthesia and fatigue. Steroids and vitamin supplements support recovery but
do not reduce toxic effects. Mannitol role is controversial in Ciguatera poisoning as a clinical trial found no difference
between mannitol and normal saline. But at the same time many trials have demonstrated improvement of neurologic
symptoms after administrating mannitol. A mid approach can be followed by giving only one dose of Mannitol in
addition to Normal Saline. [2][4][12][13] 

Differential Diagnosis
Diagnosis is often difficult, as physicians do not recognize symptoms and their hesitation to report.  Ciguatera has
similar symptoms to scombroid and other enteroviruses. Ciguatera can be mistaken for organophosphate toxicity,
botulism, multiple sclerosis, Guillain-Barre syndrome and a wide range of other food poisonings. [2][4] 

Prognosis
The toxicity of ciguatera is generally self-limiting with symptoms generally only lasting a few days. However, a
patient has to be counseled to avoid caffeine, fish, alcohol, and nuts within six months of poisoning as it may trigger a
recurrence of symptoms. [2][4] 

Enhancing Healthcare Team Outcomes
Patients with ciguatera poisoning initially present to the emergency department. However, because of the lack of a
rapid diagnostic test, clinical acumen is required to make the diagnosis. The poisoning is best managed by a team that
includes the emergency department physician, infectious disease expert, internist, primary care provider and nurse
practitioner.
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The treatment of ciguatera poisoning is supportive care. There is no specific antidote for the toxin. If intravenous (IV)
fluid resuscitation is not sufficient, then IV vasopressor infusion may be added. There is evidence that calcium
channel blockers such as nifedipine and verapamil are useful in treating some symptoms like headache. In rare cases,
patients may experience respiratory failure and should be managed by traditional rapid sequence intubation.
Symptomatic bradycardia is treated with intravenous atropine.

After recovery the patient must be warned not to eat fish or related seafood as the symptoms may recur. The outlook
for most patients is excellent.  [2][4][12][13] 

Questions
To access free multiple choice questions on this topic, click here.

References
Hardison DR, Holland WC, Darius HT, Chinain M, Tester PA, Shea D, Bogdanoff AK, Morris JA, Flores
Quintana HA, Loeffler CR, Buddo D, Litaker RW. Investigation of ciguatoxins in invasive lionfish from the
greater caribbean region: Implications for fishery development. PLoS ONE. 2018;13(6):e0198358. [PMC free
article: PMC6010213] [PubMed: 29924826]
Traylor J, Goldstein S. StatPearls [Internet]. StatPearls Publishing; Treasure Island (FL): Feb 21, 2019. Histamine
(Scombroid Toxicity, Mahi-Mahi Flush) Toxicity. [PubMed: 29763046]
Roué M, Darius HT, Ung A, Viallon J, Sibat M, Hess P, Amzil Z, Chinain M. Tissue Distribution and Elimination
of Ciguatoxins in Tridacna maxima (Tridacnidae, Bivalvia) Fed Gambierdiscus polynesiensis. Toxins (Basel).
2018 May 10;10(5) [PMC free article: PMC5983245] [PubMed: 29747460]
Traylor J, Singhal M. StatPearls [Internet]. StatPearls Publishing; Treasure Island (FL): Mar 18, 2019. Ciguatera
Toxicity. [PubMed: 29494117]
Clausing RJ, Losen B, Oberhaensli FR, Darius HT, Sibat M, Hess P, Swarzenski PW, Chinain M, Dechraoui
Bottein MY. Experimental evidence of dietary ciguatoxin accumulation in an herbivorous coral reef fish. Aquat.
Toxicol. 2018 Jul;200:257-265. [PubMed: 29803968]
Pierre O, Misery L, Talagas M, Le Garrec R. Immune effects of the neurotoxins ciguatoxins and brevetoxins.
Toxicon. 2018 Jul;149:6-19. [PubMed: 29360534]
Soliño L, Costa PR. Differential toxin profiles of ciguatoxins in marine organisms: Chemistry, fate and global
distribution. Toxicon. 2018 Aug;150:124-143. [PubMed: 29778594]
Nakada M, Hatayama Y, Ishikawa A, Ajisaka T, Sawayama S, Imai I. Seasonal distribution of Gambierdiscus spp.
in Wakasa Bay, the Sea of Japan, and antagonistic relationships with epiphytic pennate diatoms. Harmful Algae.
2018 Jun;76:58-65. [PubMed: 29887205]
Wang B, Yao M, Zhou J, Tan S, Jin H, Zhang F, Mak YL, Wu J, Lai Chan L, Cai Z. Growth and Toxin Production
of Gambierdiscus spp. Can Be Regulated by Quorum-Sensing Bacteria. Toxins (Basel). 2018 Jun 22;10(7) [PMC
free article: PMC6071102] [PubMed: 29932442]
Leung PTY, Yan M, Lam VTT, Yiu SKF, Chen CY, Murray JS, Harwood DT, Rhodes LL, Lam PKS, Wai TC.
Phylogeny, morphology and toxicity of benthic dinoflagellates of the genus Fukuyoa (Goniodomataceae,
Dinophyceae) from a subtropical reef ecosystem in the South China Sea. Harmful Algae. 2018 Apr;74:78-97.
[PubMed: 29724345]
Farrell H, Murray SA, Zammit A, Edwards AW. Management of Ciguatoxin Risk in Eastern Australia. Toxins
(Basel). 2017 Nov 14;9(11) [PMC free article: PMC5705982] [PubMed: 29135913]
Darius HT, Roué M, Sibat M, Viallon J, Gatti CMII, Vandersea MW, Tester PA, Litaker RW, Amzil Z, Hess P,
Chinain M. Toxicological Investigations on the Sea Urchin Tripneustes gratilla (Toxopneustidae, Echinoid) from
Anaho Bay (Nuku Hiva, French Polynesia): Evidence for the Presence of Pacific Ciguatoxins. Mar Drugs. 2018
Apr 06;16(4) [PMC free article: PMC5923409] [PubMed: 29642418]
Chan TYK. Regional Variations in the Risk and Severity of Ciguatera Caused by Eating Moray Eels. Toxins
(Basel). 2017 Jun 26;9(7) [PMC free article: PMC5535148] [PubMed: 28672845]

Copyright © 2019, StatPearls Publishing LLC.

https://www.ncbi.nlm.nih.gov/books/NBK482511/?report=printable#
https://www.ncbi.nlm.nih.gov/books/NBK482511/?report=printable#
https://www.ncbi.nlm.nih.gov/books/NBK482511/?report=printable#
https://www.ncbi.nlm.nih.gov/books/NBK482511/?report=printable#
https://knowledge.statpearls.com/chapter/0/30321?utm_source=pubmed
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6010213/
https://www.ncbi.nlm.nih.gov/pubmed/29924826
https://www.ncbi.nlm.nih.gov/pubmed/29763046
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5983245/
https://www.ncbi.nlm.nih.gov/pubmed/29747460
https://www.ncbi.nlm.nih.gov/pubmed/29494117
https://www.ncbi.nlm.nih.gov/pubmed/29803968
https://www.ncbi.nlm.nih.gov/pubmed/29360534
https://www.ncbi.nlm.nih.gov/pubmed/29778594
https://www.ncbi.nlm.nih.gov/pubmed/29887205
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6071102/
https://www.ncbi.nlm.nih.gov/pubmed/29932442
https://www.ncbi.nlm.nih.gov/pubmed/29724345
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5705982/
https://www.ncbi.nlm.nih.gov/pubmed/29135913
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5923409/
https://www.ncbi.nlm.nih.gov/pubmed/29642418
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5535148/
https://www.ncbi.nlm.nih.gov/pubmed/28672845
https://www.ncbi.nlm.nih.gov/books/about/copyright/


This book is distributed under the terms of the Creative Commons Attribution 4.0 International License (http://creativecommons.org/licenses/by/4.0/),
which permits use, duplication, adaptation, distribution, and reproduction in any medium or format, as long as you give appropriate credit to the original
author(s) and the source, a link is provided to the Creative Commons license, and any changes made are indicated.

Bookshelf ID: NBK482511 PMID: 29494117

http://creativecommons.org/licenses/by/4.0/
https://www.ncbi.nlm.nih.gov/pubmed/29494117

