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Severe bradycardia and prolonged hypotension

in ciguatera

Thomas Yan Keung Chan?', mp, Php

ABSTRACT Ciguatera results when ciguatoxin-contaminated coral reef fish from tropical or subtropical waters are
consumed. The clinical features that present in affected persons are mainly gastrointestinal, neurological, general,
and much less commonly, cardiovascular. We report the case of a 50-year-old man who developed the characteristic
combination of acute gastrointestinal and neurological symptoms after the consumption of an unidentified coral reef fish
head. In addition to those symptoms, he developed dizziness, severe bradycardia (46 bpm) and prolonged hypotension,
which required the administration of intravenous atropine and over three days of intravenous fluid replacement with
dopamine infusion. Patients with ciguatera can develop severe bradycardia and prolonged hypotension. Physicians
should recognise the possible cardiovascular complications of ciguatera and promptly initiate treatment with intravenous
atropine, intravenous fluid replacement and inotropic therapy if such complications are observed.
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INTRODUCTION

Ciguatera results from the consumption of ciguatoxin-
contaminated coral reef fish from tropical or subtropical waters."?
These naturally-occurring ciguatoxins originate from the
dinoflagellates species of the genus Gambierdiscus and
bioaccumulate in food chains. The clinical features that
present in affected persons are mainly gastrointestinal
(e.g. abdominal pain, nausea, vomiting and diarrhoea),
neurological (e.g. paraesthesia in the perioral areas and/or
extremities, myalgia, muscle weakness, malaise and headache),
general (e.g. pruritus and sweating), and much less commonly,
cardiovascular (e.g. hypotension and bradycardia).** The
predominant features and the severity and duration of symptoms
vary with geographical region, type and dose of ciguatoxin
involved, as well as individual susceptibility. Neurological
features predominate in the Indo-Pacific region, whereas
gastrointestinal features predominate in the Caribbean.” In the
Indian Ocean region, additional symptoms of hallucinatory
poisoning have been reported.® Although cardiovascular
features are rare (0%-0.3%),*? it is important for physicians to
be aware that bradycardia and hypotension resulting from
ciguatera can be severe." Severe cardiovascular symptoms will
necessitate prompt treatment with intravenous atropine, fluid
replacement and inotropic therapy.

CASE REPORT

A 50-year-old man with no past medical history presented to
the hospital with epigastric pain, nausea, vomiting, diarrhoea,
dizziness, malaise and paraesthesia of the extremities, three
hours after consuming the head of a red coral reef fish bought
from a market. The patient was not on any medications or
supplements at the time of his admission. The species of the fish

consumed could not be identified as the entire fish had been
consumed. By the time the patient arrived at the hospital, which
was 4.5 hours post ingestion, he had vomited twice and passed
loose stools seven times. His pulse rate and blood pressure was
46 beats per minute (bpm) and 75/54 mmHg, respectively. On
examination, there was mild epigastric tenderness. Muscle
power, light touch and pain sensation in the patient’s four limbs
were normal. Electrocardiogram (ECG) showed sinus
bradycardia (heart rate 46 bpm) (Fig. 1). He was given 0.6 mg
atropine and 1,000 mL 0.9% saline intravenously at full rate,
followed by 500 mL every six hours. Five minutes after the
administration of atropine and saline, the patient’s pulse rate
increased from 51 bpmto 82 bpm and his blood pressure
increased from 93/51 mmHg to 120/72 mmHg. After another
5-25 minutes had passed, his heart rate and blood pressure
further increased to 100-120 bpm and 133-140/77-92 mmHg,
respectively. 11.5-24 hours post ingestion, the patient
experienced bradycardia (heart rate 53-57 bpm) and
hypotension (blood pressure 75-86/34-46 mmHg) again, and
was administered another 1,000 mL 0.9% saline intravenously
at full rate. The patient was still hypotensive at 16-83 hours
post ingestion, and thus required intravenous infusion of
0.9% saline/5% dextrose (500 mL, 4-6 hourly) and dopamine
(2.5 pg/kg/min) to prevent his systolic blood pressure from
dropping below 100 mmHg.

On Day 1 of admission, intravenous metoclopramide (10 mg)
and mannitol (1g/kg) over a duration of an hour, oral hyoscine
butylbromide (10 mg) and intramuscular tramadol (75 mg)
were prescribed. Plasma urea and creatinine concentrations on
admission were 12.4 mmol/L (normal range 3.4-8.9 mmol/L) and
79 pmol/L (normal range 62-106 pmol/L), respectively, but
decreased to 9.2 mmol/L and 71 pymol/L, and 3.9 mmol/L and

Correspondence: Prof Thomas YK Chan, Professor and Consultant Physician, Division of Clinical Pharmacology, Department of Medicine and Therapeutics, Faculty
of Medicine, The Chinese University of Hong Kong, Prince of Wales Hospital, Shatin, New Territories, Hong Kong, China. tykchan@cuhk.edu.hk

el20



: : ] 14 it (a3l = i)
_.-\_'.-—-"'A e ety o L_H_"t“"'_,""_.__'_#“‘\.. : e T = .-—-‘",__,_‘:_"_' .-*j .,__________'r,r =
et ! = # i EEEg=l ] ¢
i 1
O VL V23 : VS .
i i i
R 5 CRSER, 7\ RE e e s o o mER T T Y1 SE s s
1 i i i ]
i1 a7 !w : V6]
el i R 2l _,_.n.___"_i_ ._’JI 1 .-‘:'. ___ ___'__,_p"' 'k._..-_._“-.___,_,fn_ 2
P g ! .. ! i
m o s
I | ! . ! 4
._A.-.rr-f‘\r—ﬁma-—"_"'__._...__fﬁd"‘w_ BT S T e e
i
G e s e e e G | BODED GhNG - 3% meryi Th mmeV 1F w85 i ab ils owliuees oiiss

Fig. 1 ECG of the 50-year-old man with ciguatera shows sinus bradycardia (46 beats per minute).

65 pmol/L after 9 and 30 hours of intravenous fluid therapy,
respectively. Plasma electrolytes, cardiac troponin, transaminases,
sensitive thyroid simulating hormone and complete blood counts
were all normal. Vomiting and diarrhoea ceased after admission,
and the patient ceased to experience mild dizziness and
generalised paraesthesia by Day 2. The patient was discharged
89 hours post ingestion. His pulse rate and blood pressure on the
day of discharge was 60-70 bpm and 100-104/46—-64 mmHg,
respectively. The patient’s 50-year-old wife, who shared the fish
head with him, experienced only a single day of diarrhoea, for
which she had refused to seek medical treatment.

DISCUSSION
Ciguatera is diagnosed using the characteristic combination
of gastrointestinal and neurological symptoms observed in
patients who have consumed large, predatory coral reef fish,
which generally weigh more than 2 kg.? In Hong Kong, cases
of ciguatera had been related to the consumption of live coral
reef fish imported from areas such as Nan Sha Islands and
South Pacific. According to past reports of ciguatera, fish
species that are more likely to contain ciguatoxins include
moray eel, potato grouper, speckled blue grouper, tiger grouper,
high fin grouper, humphead wrasse, areolated coral grouper,
blacksaddled coral grouper, lyretail, blackfin red snapper,
flowery grouper and leopard coral grouper.® Most (80%)
people develop symptoms within 12 hours of consuming
the fish.? Although gastrointestinal symptoms usually subside
within days, neurological symptoms may last for weeks or
longer.® Severe bradycardia and hypotension are among the
more serious complications of ciguatera reported in Hong Kong,
but fortunately, such complications are rare (0%-0.3%).%?
The present case demonstrates that hypotension due to
ciguatera can be prolonged, lasting over three days. Dehydration

and hypovolaemia as a result of vomiting and diarrhoea should
be corrected using adequate intravenous fluid replacement.
As our patient’s plasma urea concentration (9.2 mmol/L) was
almost normal after nine hours of intravenous fluid therapy,
dehydration and hypovolaemia as a cause of hypotension was
excluded. The reversal of bradycardia by intravenous atropine,
the marked pressor response to low-dose dopamine or
intravenous noradrenaline infusion, and the low plasma
catecholamine levels suggest that hypotension observed in
ciguatera is the result of both parasympathetic excess and
sympathetic failure.!”)

An effective antidote is not available, and treatment for
ciguatera is essentially supportive. Intravenous mannitol
infusion has been suggested as treatment after case studies and
uncontrolled observations reported marked improvements in
the symptoms of some patients.®” However, a double-blind,
randomised controlled study of 50 patients with ciguatera in
Rarotonga, Cook Islands, revealed that normal saline was as
effective as mannitol in relieving the symptoms of ciguatera
at 24 hours."? In the study, 500 mL intravenous normal saline
infusion and 500 mL intravenous mannitol (20% solution) were
given to 76% and 92% of patients, respectively, within 12-24
hours of symptoms onset. More than 70% of the patients in the
study were followed up for at least one week and the
prevalence of asymptomatic patients at one week was similar
(28%) in each group.1®

Severe bradycardia and prolonged hypotension can occur
in ciguatera. Physicians should recognise the potential
cardiovascular complications of ciguatera and promptly initiate
treatment with intravenous atropine, intravenous fluid
replacement and inotropic therapy if such complications are
observed. To prevent ciguatera, the public should avoid eating
large coral reef fish — especially the head, viscera, skin and roe,
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which usually contain a higher concentration of ciguatoxins.>©

The Centre for Health Protection of the Department of

Health in Hong Kong has reminded the public to be extra

cautious when consuming coral reef fish as the fish may

contain ciguatoxins, which can cause food poisoning.
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