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SUMMARY
Scombroid fish poisoning (SFP), the most common fish-
related illness worldwide, is a histamine response caused 
by the heat stable toxin histamine. A healthy 48-year-
old woman and co-author of this paper developed 
palpitations, tachycardia and hypotension 10 min after a 
tuna steak dinner. She subsequently developed numbness 
of her face, flushing, conjunctival erythema, abdominal 
pain, nausea, vomiting, diarrhoea, headache and chest 
pain. Her ECG revealed tachycardia with ST depression. 
Her hypotension did not respond to fluid resuscitation, 
and she required phenylephrine. Based on exposure 
history, clinical syndrome, exclusion of other diseases 
and consultation with poison control, a diagnosis of 
scombroid poisoning was established. The state health 
department was notified. The patient was weaned off 
vasopressors, dosed famotidine and discharged 43 hours 
after fish ingestion with no symptoms and normal ECG. 
SFP is an often misdiagnosed and underreported illness 
with the potential to cause life-threatening hypotension.

BACKGROUND
Scombroid or histamine food poisoning (scom-
brotoxism, scombroid ichthyotoxicosis) is a 
foodborne illness resulting from ingestion 
of Scombroidea fish (tuna, mackerel, alba-
core, bonito) or non-scombroid fish (mahi-
mahi, amberjack, bluefish, herring, anchovies, 
sardines) undergoing bacterial decomposition 
and cheeses that contain unusually high levels of 
histamine.1 2 Scombroid fish poisoning (SFP) is 
a histamine response caused by the ingestion of 
histamine, a heat stable toxin. Bacteria (Proteus, 
Klebsiella, Enterobacter, Serratia, Citrobacter, 
Vibrio, Acinetobacter, Aerobacter, Escherichia 
coli, Morganella morganii, Pseudomonas aerugi-
nosa, Clostridium and salmonellae) are normal 
constituents of the fish gills and gastrointestinal 
tract. The bacteria contain an enzyme, histidine 
decarboxylase, which breaks down the amino 
acid histidine into histamine when the tempera-
ture of the flesh reaches above 40°F.3 The histi-
dine decarboxylase can continue to function 
even when the bacteria are no longer viable.4 
Many fish proteins contain histidine, but fish 
that are darker in colour tend to contain more. 
Each excursion above 40°F allows histamine to 
be produced, and the final amount of histamine 
is compounded.5 Neither cooking, freezing nor 
canning will destroy the heat stable histamine.6

The US Food and Drug Administration (FDA) 
has mandated regulations for rapid cooling of 

captured fish.6 Fish are cooled by refrigerated 
sea water, sea water-crushed ice slurries, quick 
gutting of fish and packing with ice. Larger 
fish and warmer waters carry the greatest risk 
of delayed cooling times. Starting at the fishing 
boat, data logs must document information such 
as the earliest possible time of death, air and 
water temperatures and fish cooling method 
hourly. These logs are to be passed along and 
scrutinised continuously until the final destina-
tion is reached: the grocery store, restaurant or 
other food location.5

Freshly caught fish have less than 1 mg of 
histamine/100 g of flesh. A histamine concen-
tration of 20 mg/100 g is considered to be the 
threshold of clinical poisoning, and levels over 
100 mg/100 g are related to severe poisonings.1 
The FDA maximum allowable histamine level is 
5 mg/100 g fish.1 SFP most often occurs after the 
ingestion of fresh rather than canned fish, which 
have more regulatory scrutiny.7 The fish some-
times contain a ‘peppery’ taste.

CASE PRESENTATION
A 48-year-old woman and co-author of this 
paper presented to the emergency department 
(ED) with palpitations, face numbness, head 
flushing, redness in her eyes and recorded heart 
rate (HR) in the 120 s and systolic blood pres-
sure (BP) 82 mm Hg despite attempts to hydrate. 
Symptoms started 1 hour and 15 min earlier 
after a normal tasting meal of fully cooked tuna 
steak (figure 1).

The patient was a physically active woman, 
non-smoking and with a medical history of coro-
nary vasospasm worked up over 10 years prior 
(with normal coronary CT angiography (CTA) 
and stress echocardiogram) that occasionally 
causes chest pain with exertion. She did not 
take any medications and had no known drug 
allergies. She denied similar reactions to food or 
other substances in the past. Her family history 
included chronic obstructive pulmonary disease 
(COPD), diabetes, pernicious anaemia and 
thyroid disorder.

Prior to the tuna meal, the patient had no 
symptoms. On arrival to the ED, she devel-
oped abdominal pain, nausea and vomiting, 
and explosive diarrhoea. She endorsed a head-
ache and felt pre-syncopal. Despite abnormal 
vital signs at home, she had normal tempera-
ture and vital signs on initial ED check. She was 
well-developed and uncomfortable appearing. 

http://casereports.bmj.com/
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She had conjunctival injection. Her neck, cardiac, pulmo-
nary, abdominal, extremity, neurological and dermatolog-
ical examinations revealed no abnormalities. She had no 
bronchospasm, rash, urticaria, angioedema or other signs of 
allergy. Her ECG was normal.

On re-evaluation 2 hours later, the patient’s HR was in 
the 120 s and BP 79/42 mm Hg. Coinciding with hypoten-
sion, the patient experienced acute-onset chest pain that 
radiated to her jaw and bilateral upper extremities, left 
greater than right. She received 3 L of normal saline (NS) 
without improvement in her pressures or symptoms. Because 
of the hypotension and chest pain, a follow-up ECG was 
done which showed tachycardia with ST depression in leads 
II, III, augmented Vector Foot (aVF) and V3–V6 (figure 2). 
The interventional cardiologist noted sinus tachycardia 
with no evidence of ST elevation myocardial infarction and 
recommended supportive care and heparin pending further 
work-up to rule out pulmonary embolus (PE). For ongoing 
hypotension despite fluid resuscitation, she was started on 
phenylephrine, which increased her systolic BP to the 100 s. 
She was admitted to the Cardiac Intensive Care Unit (CICU) 
on hospital day (HD) 1.

INVESTIGATIONS
Please see table 1 for pertinent elevated laboratory values: lactic 
acid, white cell count and glucose.

Normal/negative laboratory values included: troponin, 
haemoglobin, platelet count, sodium, potassium, creatinine, 
calcium, protein, liver function tests, albumin and urinary 
pregnancy test. Her urinalysis was notable only for keton-
uria and proteinuria. She had negative blood cultures, influ-
enza testing and stool studies for Cryptosporidium parvum 
and Giardia lamblia. She had a normal chest X-ray, chest 
CTA and bedside echocardiogram.

DIFFERENTIAL DIAGNOSIS
The patient’s differential included cardiogenic shock related 
to acute coronary syndrome, but her cardiac markers were 
negative. Pericarditis and myocarditis were considered 
because of her sudden onset of tachycardia and hypoten-
sion with diffuse ST segment depressions. In light of past 
workup, vasospasm of anatomically small coronary arteries 
may also have explained chest pain in the setting of hypo-
tension. Also in the differential was coronary microvascular 
dysfunction. PE was ruled out since the CTA was normal. 
Distributive shock was also in the differential in the setting 

of hypotension and lactic acidosis. We ruled out septic shock 
due to pneumonia, urinary tract infection and influenza. Viral 
or bacterial gastroenteritis may have been culprits because of 
the vomiting and diarrhoea. Additional considerations were 
allergic reaction, staphylococcal enterotoxin-induced food 
poisoning and other types of marine foodborne poisoning.

TREATMENT
Given exclusion of cardiac, infectious and metabolic etiolo-
gies and the sudden and rapidly resolving course, we consid-
ered the patient’s exposures further. The infectious diseases 
(ID) physician consulted with poison control and a working 
diagnosis of SFP was established. No one else had consumed 
the tuna, and the tuna was not available for testing. The state 
health department was notified, interviewed the patient and 
notified the local grocery store. Though there is no defini-
tive connection to our case, the FDA investigated and identi-
fied 47 cases of SFP related to yellowfin tuna that occurred 
within the 2-month period surrounding the patient’s admis-
sion.8 There was a yellowfin tuna supplier recall in the USA 
for production in 2019 affecting eight companies.9

OUTCOME AND FOLLOW-UP
After the CTA, heparin infusion was discontinued. The patient 
was initiated on broad spectrum antimicrobials. She required 
phenylephrine, up to 200 mcg/min, which was weaned by 
HD2. On HD2, she received a dose of famotidine, was asymp-
tomatic and was discharged 43 hours after fish ingestion. As 
an outpatient, she had a normal ECG follow-up and coronary 
CTA showing 20%–50% stenosis in the left anterior descending 
artery.

DISCUSSION
The onset of symptoms in SFP usually occurs within a few minutes 
after ingestion of implicated food and are maximal about 2 hours 
after ingestion.10 The effects of poisoning can last for up to 48 
hours.1 The severity of symptoms depends on the quantity of 
histamine ingested, rate of histamine deactivation and individual 
sensitivity.6 The illness typically runs a mild, self-limiting course 
with most patients reporting flushing, rash, pruritus, sweating, 
palpitations, headache, nausea, vomiting, abdominal pain and 
diarrhoea.6 Our patient did report a majority of these symptoms 
including palpitations, headache, nausea, vomiting, abdominal 
pain and diarrhoea. Major or severe poisoning includes local-
ised swelling around the mouth and tongue, bronchospasm, 
wheezing, respiratory distress, hypotension or hypertension, 
acute pulmonary oedema, dysrhythmias, myocardial dysfunc-
tion, ischemia or infarction.1 There are few isolated reports of 
adverse effects of scombroid poisoning such as hypotension, 
bronchospasm, anaphylactic shock, arrhythmias and visual loss.1 
Reviewing the last 10 years of National Poison Data System 
information from the American Association of Poison Control 
Centers, the majority of case exposures related to SFP with 
known outcomes resulted in minor effects (50.79%). Moderate 
effects were reported in 36.72% of the cases, major effects in 
1.71% and no effects in 10.78%.11

Figure 1  Timeline of events.

Figure 2  ECG reveals tachycardia, diffuse ST depressions with ST 
elevation on augmented Vector Right (aVR).

Table 1  Pertinent elevated laboratory values

Lactic acid White cell count Glucose

2.9 mmol/L 13.5×109/L
(82% neutrophils, 12% lymphocytes)

244 mg/dL
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Histamine causes vasodilatory effects: decreases total periph-
eral resistance, decreases BP and increases capillary permeability. 
Vasodilation and reduced peripheral resistance may contribute 
to a significant fall in BP.12 Histamine causes direct effects on the 
heart: increases contraction of both atrial and ventricular muscle 
by promotion of influx of calcium, increases HR by increasing 
diastolic depolarisation in the sinoatrial node, increases automa-
ticity and triggered activity of atrial, Purkinje and ventricular 
fibres and slows atrioventricular conduction.13 Histamine can 
cause, directly or indirectly, coronary spasm.1 In this patient 
with left anterior descending artery narrowing, the histamine-
induced hypotension, increased contraction and coronary spasm 
may have caused transient obstruction resulting in chest pain and 
ECG abnormalities. Histamine is also a chemical mediator of 
inflammation, airway smooth muscle contraction, gastric acid 
secretion and induction of pain and itching through sensory 
nerve stimulation.1

Diagnosis of SFP is clinical and requires appropriate 
history and index of suspicion. The gold standard of diag-
nosis is histamine quantification in the suspected fish. 
Although not routinely performed, blood sampling within 
4 hours of ingestion may reveal a high plasma histamine 
concentration.11

Management of mild scombroid toxicity focuses on 
supportive care. For moderate symptoms, histamine antag-
onists are the mainstay.6 Both H1 and H2 receptor blockers 
are recommended. H1 blockers are diphenhydramine, 

chlorpheniramine and promethazine. H1 antihistamines are 
effective in decreasing symptoms of scombroid.1 H2 antihis-
tamines, such as ranitidine, cimetidine or famotidine, may 
shorten the course of illness.1 Supportive care with systemic 
steroids is not thought to provide benefit to scombroid treat-
ment except in cases of bronchospasm.1 Severe hypotension 
may require intravenous fluids and pressor support. No 
recommendations exist for the management of severe SFP.6 
The health department should be contacted for possible fish 
testing and further investigations. Scombroid poisoning is 
not an allergic reaction, and fish consumption does not have 
to be withheld.1

Our case is unique because of the haemodynamic conse-
quence and duration of symptoms. In an extensive literature 
search on patients with SFP and life-threating hypotension, 
we found nine cases including this case from 2007 to 2019 
(table  2). Ages were variable from 16 to 80. Two patients 
were male and seven female. The ingested fish were mack-
erel and tuna. Seven of the nine patients had ECG changes. 
All patients received antihistamines. Our case is also 
unique in the high pressor requirement. Every patient had 
complete resolution of symptoms. With the exception of the 
16-year-old girl with myocardial ischemia and cardiogenic 
shock, symptoms resolved immediately after therapy to 24 
hours after presentation, and our patient had had the longest 
duration of symptoms reported. Of note, our patient did 
not receive histamine antagonists early in her course, and 
possible earlier use may have curtailed symptoms. Though 
SFP has the potential to cause life-threatening hypotension, 
there has never been a death due to SFP reported in the USA 
and only one death reported worldwide.1
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Patient’s perspective
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Learning points

►► Scombroid poisoning is often misdiagnosed and therefore 
underreported.1

►► History of recent fish consumption, especially tuna or 
mackerel, should raise suspicion of scombroid poisoning.

►► Hypotension is a rare but serious presentation of scombroid 
poisoning.1

►► Severe scombroid poising can be mistaken for acute coronary 
syndrome, cardiogenic or distributive shock.

►► Prompt reporting will assist in preventing additional cases 
and outbreaks.
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