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An unusual cause of hypotension and abnormal
electrocardiogram (ECG) - scombroid poisoning
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Abstract: S
 combroid fish or histamine food poisoning is an illness typically associated with fish consumption, rarely encountered and reported
in Europe. Symptoms develop quickly and resemble an allergic reaction. This paper reports three cases of severe scombroid poisoning
in previously healthy patients, which presented diffuse macular erythema, hypotension, palpitations, and abnormal electrocardiogram
(ECG). All patients required intensive care, with a complete resolution of symptoms and ECG changes within 24 hours. This is the first
Romanian report of scombroid poisoning, emphasizing that medical personnel should be aware of this condition, because symptoms
and ECG changes often lead to confusion with other diseases.
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1. Introduction

2. Cases Report

Scombroid or histamine food poisoning (scombrotoxism,
scombroid ichthyotoxicosis) is a worldwide problem
associated with significant morbidity. Scombroid
poisoning is a clinical syndrome resulting from food
consumption, especially Scombroidea fish (e.g. tuna,
mackerel, albacore, bonito) or nonscombroid fish (mahimahi, amberjack) and cheeses that contain unusually
high levels of histamine [1,2]. Scombroid poisoning has
been known for many years and was first reported in
1799 in Britain [3]. Although outbreaks of scombroid fish
poisoning are frequently reported in Japan, Canada,
United States, and other countries with a high dietary
intake of fish, few cases are reported in Europe. These
are the first cases ever reported in Romania. The reason
may be the resemblance of the symptoms with an allergic
reaction or other diseases, and its relatively short course,
or the poor knowledge of medical personnel. This paper
reports three cases of severe scombroid poisoning
presenting as marked hypotension and ECG changes,
with complete recovery after intensive care.

Three women aged 20, 26 and 44 years were brought
to the Emergency Department (ED) of an emergency
regional hospital in north-east Romania, 30 minutes
after eating fried mackerel. They declared that the fish
had a peppery taste. Ten minutes after ingestion they
all experienced flushing, headache, nausea, vomiting,
anxiety and palpitations. Physical examination revealed
diffuse macular blanching erythema all over the body
surface, injected conjunctivae, tachycardia (140-150
beats/minute) in two cases, and heart rate 91 beats/
minute in the third case. Hypotension (blood pressure
– BP = 70-85/40-55 mmHg) was present in all cases.
Cardiovascular examination revealed normal heart
sounds, no murmurs, or rub on auscultation. Neurological,
respiratory and abdominal systems examination was
unremarkable. All patient’s history was negative for
cardiovascular, respiratory and allergic diseases.
The ECG showed sinus tachycardia (150-138 bpm),
widespread ST segment displacement (depression
or elevation) with T wave changes in two patients
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Figure 1.

Case 1: Sinus tachycardia 150 beats/minute with ST segment depression (2-5 mm) in anterior and inferior leads, and ST segment
elevation 1-3 mm in leads aVR, aVL, V1.

Figure 2.

Case 2: Sinus tachycardia 138 beats/minute with ST segment depression (2-4 mm) in antero-lateral and inferior leads, and ST segment
elevation 1-3 mm in leads aVR, V1.

Figure 3.

Case 3: Accelerated idioventricular rhythm 91-85 beats/minute with ST-T changes in inferior leads.

(Figure 1, Figure 2), and accelerated idioventricular
rhythm (AIVR) in the third case (Figure 3). Other
significant laboratory changes were elevated blood
glucose (ranged 6.93-8.52 mmol/l), and white blood cell
count ranged 19.7-25.4 x 103. Repeated determination
of cardiac enzymes, troponin T, electrolytes, renal
function, and liver function showed normal values,
during hospitalization. A clinical diagnosis of scombroid
was established. The plasma histamine level was not
measured in ED due to technical difficulties. All three
patients underwent emergency resuscitation with
intravenous fluids (crystalloid solutions 2000 ml in 1 hour
followed by 80 ml/hour infusion for the next 6 hours) and

subcutaneous epinephrine (0,5 mg sol. 1:1000, repeated
after 15 minutes), intravenous diphenhydramine (50 mg,
repeated after 4 hours) and cimetidine (300 mg, repeated
after 6 hours), which determined a rapid improvement of
clinical picture, BP, and ECG changes. They were all
discharged from ED after 24 hours of observation, being
asymptomatic and having normal ECG’s.
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Table 1.

Classification and features of scombroid fish poisoning [adapted from 3, 5-8].

Mild poisoning

Moderate poisoning

Major (severe) poisoning

Diffuse, macular, blanching erythema
Flushing (face, neck, upper trunk)
Sweating
Burning of the mouth or peppery taste
Tachycardia

Rash and persistent flushing
Itching
Headache
Dizziness
Tachycardia
Gastrointestinal symptoms (nausea,
diarrhea, abdominal cramps)

Localized swelling around the mouth and tongue
Bronchospasm, wheezing and respiratory distress
Hypotension or hypertension
Acute pulmonary edema
Disrrhythmias (atrial flutter, atrial tachycardia, transient AV block).
Myocardial dysfunction, ischemia, or infarction.

3. Discussion
Scombroid fish poisoning accounted for 32% of reported
illnesses associated with fish or shellfish in United
Kingdom and 50% in the United States of America in
the 1990’s [4]. It should be emphasized that scombroid
poisoning is a toxic and not an allergic reaction, meaning
that fish consumption does not have to be withheld.
Cases reported here serve to highlight a rare, but
serious presentation of scombroid poisoning. The time
to onset of toxicity, the variety of clinical manifestations,
and their distribution were in accordance with data in the
literature (Table 1).
The illness typically runs a mild, self-limiting course
with common clinical presentation of flushing, rash,
pruritus, sweating, palpitations, headache, nausea,
vomiting, abdominal pain and diarrhea [3]. The onset
of symptoms usually occurs within a few minutes after
ingestion of implicated food, but the effects of poisoning
can last for up to a day. There are few isolated reports
of adverse effects of scombroid poisoning such as
hypotension, bronchospasm, anaphylactic shock,
arrhythmias and visual loss [1,3,9].
The pathogenesis of scombroid poisoning has
not been clearly elucidated, however, it is generally
associated with high histamine levels in bacterially
contaminated fish, because histamine is heat stable and
is not destroyed by different cooking methods [3,10].
Histamine toxicity is potentiated through inhibition of
metabolizing enzymes that detoxify histamine, and
presence of putrescine and cadaverine [11]. Histamine,
putrescine and cadaverine are formed post-mortem in
the muscular tissue of fish, through the action of certain
microorganisms. Histamine interacts with several
receptors and induces a variety of effects. A histamine
concentration of 20-mg/100 g is considered to be
the threshold to clinical poisoning, while levels over
100-mg/100 g are related to severe poisonings [3,10].
The Food and Drug Administration maximum allowable
histamine level is 5 mg /100 g fish [11]. Histamine is
an important chemical mediator of inflammation,
vasodilation,
increased
vascular
permeability,
decreased peripheral resistance, airway smooth muscle
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contraction, gastric acid secretion, and induction of
pain and itching through sensory nerve stimulation.
Acting at H1- and H2-receptors, histamine induces the
vascular endothelium to release nitric oxide, leading to
vasodilation, erythema, increased vascular permeability,
and edema [12]. Vasodilation and reduced peripheral
resistance may contribute to a significant fall in BP [1].
Histamine can cause, directly or indirectly, coronary
spasm, which is proposed as the main underlying
mechanism of allergy-induced coronary syndromes
[13-15]. Histamine was proven to cause vasospasm in
Prinzmetal angina [16]. Profound drop in contractility
and disrrhythmias such as sinus tachycardia,
atrio-ventricular blocks, ventricular tachycardia or
idioventricular rhythm, during exposure to an allergen
are in proportion to the amount of released histamine
[17]. One could suppose that the amount of ingested
histamine during scombroid poisoning is responsible
for severe cardiac complications in some patients. In
the course of anaphylactic reaction, ECG can reveal
rhythm disturbances, as well as flattening or inversion of
T waves and ST segment depression or elevation [17].
The ectopic and sinoatrial node automatism stimulation
is H2 receptor dependent, whereas conductance
disturbances are H1 receptor mediated [18]. Histamine
effect on H2 and H1 receptors could also explain the
disrrhythmias observed in severe cases of scombroid
poisoning, like the cases here reported. In the course
of anaphylactic reaction, myocardial ischemia can result
also from circulatory system instability (drop in coronary
perfusion pressure) and pathophysiologically it does
not differ from disturbances seen in shock, regardless
of its etiology [17]. Patients presented here developed
severe hypotension, which could contribute, along with
histamine effects, to ECG abnormalities.
Scombroid poisoning is often misdiagnosed and
as a result, underreported. Diagnosis can be easily
confused with allergic reaction, mainly when only one
patient presents. History of recent fish consumption,
especially mackerel or tuna, should raise the suspicion
of such poisoning. Symptoms related to histamine
poisoning can also be similar to those of coronary
heart disease, increasing the possibility of an invasive
medical intervention if misdiagnosed [19]. Mild

C. Lionte

scombroid poisoning (Table 1) must be differentiated of
anaphylaxis, bee and hymenoptera stings, erysipelas,
other fish poisoning (Ciguatera, Shellfish, puffer fish)
and monosodium glutamate reaction. Symptoms of
moderate poisoning could resemble migraine or cluster
headache, niacin-like reaction, disulfiram reaction
and Zollinger-Ellison syndrome. Features of severe
scombroid poisoning could lead to confusion with
angioedema, anaphylactic shock, carcinoid syndrome,
pheochromocytoma,
mastocytosis,
toxic
shock
syndrome, or acute coronary syndromes [3,5-8].
Diagnosis of scombroid fish poisoning is clinical,
based on taking a good history and having a high index
of suspicion. In the cases here reported, the diagnosis
was clinical, because the typical symptoms appeared
shortly after ingestion of scombroid fish (mackerel).
Although not performed routinely, blood sampling within
4 hours of ingestion of contaminated fish may yield a
high plasma histamine level, and analysis of fish flesh
may confirm the presence of toxin [3,20].
Extremely rare reported cases of myocardial
dysfunction, ischemia, or infarction related to scombroid
poisoning exist [7,9,21]. In patients presented here,
ECG changes were sinus tachycardia, ST segment
depression (2-5 mm) in anterior and inferior leads with
ST segment elevation in leads aVR, V1 (case 1 and
2), and AIVR 85 beats/min, with 5-7 mm ST segment
depression in inferior leads (case 3). These changes
are the expression of myocardial ischemia (secondary
to coronary spasm induced by histamine, and to severe
systemic hypotension which could impair coronary
perfusion), as well as the effect of histamine on H2
receptors that can stimulate sinoatrial node automatism.
AIVR is a form of ectopic or automatic ventricular
arrhythmia, produced by enhanced automaticity of the
myocardial cell, which can occur under certain abnormal
metabolic conditions, including myocardial ischemia
(especially inferior wall ischemia or infarction), digoxin
toxicity, hypokalemia, and hypoxemia [22]. In case 3,
there were ECG signs of inferior wall ischemia, which
could explain the episode of AIVR.
We excluded an acute coronary syndrome
such as type 2 myocardial infarction (secondary to
coronary artery spasm, arrhythmias, or hypotension),
because these patients didn’t fulfill the criteria for
acute myocardial infarction [23], based on anamnesis,
clinical features (no chest pain) and repeated normal
values of cardiac biomarkers for ischemia, as well as
the rapid improvement in clinical condition and ECG
normalization, with standard treatment. We didn’t
perform a 2-D echocardiography in our cases, but this
can be useful in selected cases to rule out major acute
myocardial ischaemia or other causes of chest pain/

discomfort [24]. Also coronary angiography can be
performed in some situations, when clinical features
and cardiac biomarkers of myocardial injury suggest
an acute myocardial infarction, as literature reports
[13,25-27]
Symptoms of scombroid poisoning usually subside in
8-12 h. The use of emesis is not indicated, as symptoms
occur rapidly, vomiting being a primary effect of the toxin
[3,8]. I suppose gastric lavage could be useful in the
situation of a stable patient who didn’t experienced yet
vomiting, as a consequence of toxin. Induced emesis
and oral administration of activated charcoal are not
indicated [3,8]. Despite the paucity of data from clinical
trials, H1-antihistamines are effective in ameliorating the
symptoms of scombroid poisoning. H2-antihistamines
may also shorten the course of illness [10]. Supportive
measures include adequate rehydration and appropriate
antiemetic therapy. For most mild cases, prompt
antihistamine treatment is effective and sufficient [8].
Corticosteroids are not needed, except in the case of
bronchospasm since the illness is a toxic reaction and
not an immune or allergic one [3,5,7]. Major scombroid
poisoning can induce severe hypotension requiring
intravenous fluids and inotropic support with dopamine
infusion and intravenous (IV) epinephrine [9]. Patients
presented here responded well to intravenous fluids,
subcutaneous epinephrine and antihistamine therapy,
without the need of IV epinephrine. We have to consider
the risk of IV epinephrine itself, which was associated
with acute myocardial infarction immediately after IV
administration for anaphylactic reaction, presumably as a
result of epinephrine-induced coronary vasospasm [28].
Reported cases of myocardial dysfunction, ischemia,
or infarction related to scombroid poisoning responded
to standard treatment, including pressors, requiring
rarely special methods, such as biventricular assist
device [7,9,21].
Scombroid poisoning can be prevented by keeping
the dark-fleshed fish refrigerated below -15 ºC and by
avoiding of consuming fish that had been kept in opened
cans for several days [3,10].
In summary, the three cases reported represent
the first Romanian communication of patients with
scombroid fish poisoning. They presented a severe
form of scombroid poisoning, with diffuse erythema,
hypotension, palpitations and ECG changes, after
fried mackerel ingestion. Such cases could be easily
misidentified as anaphylactic shock, or ischemic coronary
event, if the medical personnel is not familiar with this
food born disease, and could lead to inappropriate
medical intervention.
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