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Heart as the early main target of severe anaphylactic reactions:
two case reports
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Anaphylaxis is a severe, life-threatening, generalized or

systemic hypersensitivity reaction, in which mast cells

and basophils play a major role through the release of

mediators [1].

Patients suffering from anaphylaxis may show a broad

range of cardiovascular symptoms, and mast cells are

found in large amounts in heart tissue [2]. Herein we

describe two cases undergoing different clinical expression

of ‘‘heart anaphylaxis’’.

Case 1 A 53-year-old man with no previous history of

hypersensitivity reactions, developed generalized urticaria

approximately 2 h after dinner and concurrent intake of ASA

(500 mg). At dinner, the patient ate beef, chicken, and

potatoes, and drank mineral water. Clinical manifestations

rapidly evolved into a severe malaise with hypotension

(90/40 mmHg), tachycardia (120 beats/min), and chest pain

that led to hospitalization. The electrocardiogram (ECG)

showed a diffuse ST segment elevation with normal cardiac

enzymes. The patient was studied by both echocardiography

and coronary arteriography, but neither of them revealed any

meaningful alteration. His condition rapidly improved after

intravenous corticosteroid (hydrocortisone 500 mg) and

antihistamine (hydroxyzine 10 mg) with normalization of

the ECG. The urticaria cleared 3 h later. Serum tryptase

detection was not performed.

After discharge, the patient developed three episodes of

immediate urticaria/angioedema after eating lamb and

beef, and was referred for allergy consultation. Food

allergy was investigated by skin prick tests (Lofarma

allergens, Milan, Italy) that resulted in positive reactions to

beef, pork, and milk. This result was confirmed by the

detection of specific serum IgE Antibodies (Pharmacia

CAP FEIA), revealing a very important sensitization

toward animal proteins like beef (39.1 kUA/l), pork

(13.1 kUA/l), lamb (3.68 kUA/l), and milk (8.35 kUA/l).

Total IgE serum level was 248 kU/l. Taking into account

the severity of the reaction that occurred, the double blind

placebo-controlled food challenge, as the gold standard

assay indicated in the international consensus protocol for

the diagnosis of food allergy, was not performed [3]. In

conclusion, the patient’s symptoms were triggered by the

simultaneous intake of different compounds able to syn-

ergize each other in the massive activation and degranu-

lation of mast cells through both IgE-mediated (food

allergy) and non-IgE-mediated mechanisms (ASA non-

allergic drug hypersensitivity).

Case 2 A 50-year-old woman underwent hysterectomy

for uterine fibroma. Propofol (130 mg) and succinylcholine

(75 mg)-induced anesthesia was then maintained by sevo-

flurane (2%), fentanyl (3 ml), and atracurium (50 mg). She

developed intra-operative hypotension (70/30 mmHg),

associated with urticaria, after 1 h of surgery. The clinical

condition rapidly evolved, and 2 min later she experienced

ventricular tachycardia and then ventricular fibrillation. She

was administered i.v. lidocaine (200 mg) and was defibril-

lated (200 J), without effect. The patient was treated with

intravenous (1 mg) and endotracheal (1 mg) epinephrine
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and intravenous (1 mg) and endotracheal (1 mg) atropine

plus a period of cardiopulmonary resuscitation prior to a

successful second defibrillation (360 J). This resulted in

recovery of a normal sinus rhythm, but with ST segment

depression in the inferior leads. Blood samples taken 2 h

after the onset of the event revealed an increase of serum

tryptase (28 lg/ml vs. normal value \1 lg/ml) confirming

the recent mast cells degranulation. Echocardiographic

examination revealed regional hypokinesia of the inferior

wall of the left ventricle with conserved global systolic

function and increased serum cardiac enzymes. The allergy

examination showed a previous, but neglected history of lip

angioedema during a dentist’s examination. Subsequent in

vitro assay of allergen-specific IgE Abs confirmed sensiti-

zation toward latex (3.43 kUA/l). Skin prick tests with latex

were also performed with a positive result. The patient

underwent prick and intradermal tests for myorelaxants

(atracurium and vecuronium) with positive reaction to

atracurium (1/100 dilution prick test with a 15 mm erythema

and 7 mm wheal). Prick test and intradermal test (0.02 ml of

diluted drug, 1/10,000 to 1/100) with vecuronium were

negative. The patient also had a diagnostic work-up for beta-

lactam allergy, which was negative. A diagnosis of idio-

pathic angioedema was excluded, based on history and

normal values of C3, C4, and C1-esterase-inhibitor.

Even in this patient, therefore, a dual mechanism of

mast cell activation and degranulation can be envisaged.

Firstly, an IgE-dependent mechanism due to the latex and

atracurium sensitization, and secondly—at least in part—

an IgE-independent mechanism due to the histamine

releasing activity of myorelaxants such as atracurium.

Direct involvement of the cardiovascular system may be

a very important clinical event during acute hypersensi-

tivity reactions. Here we describe two cases displaying

different clinical expressions of ‘‘heart anaphylaxis’’.

In case 1, both clinical history and ECG changes sug-

gested acute myocardial ischemia. Furthermore, the quick

improvement of the patient’s condition with normalization

of the ECG suggested a short transitory event such as a

coronary vasospasm, which may also occur in normal

coronary arteries [4]. It is well known that several mast

cell-derived mediators such as PGD2, LT2, and histamine

can mediate coronary artery vasoconstriction [5].

Although we propose mast cell-mediated coronary

vasospasm as the main causative mechanism, myocardial

ischemia can be supported by a further reduction of myo-

cardial perfusion due to reduced coronary blood flow

caused by hypotension and increased myocardial oxygen

requirement caused by tachycardia.

Ventricular fibrillation with cardiocirculatory arrest, in

case 2, could be related to the cardiac effects of anaphy-

laxis mediators. Mast cells mediators, such as histamine

and Platelet Activating Factor, are able to modulate atrial

and ventricular rate and atrio-ventricular conduction [5].

The management of anaphylaxis may require the use of

epinephrine, but its administration may increase blood

pressure and heart rate with higher myocardial oxygen

consumption, and induce myocardial ischemia and cardiac

dysrhythmias including ventricular fibrillation. Thus, a role

for exogenous administered epinephrine in the induction of

ventricular dysrhythmia and subsequent cardiac arrest

cannot be ruled out.

Fig. 1 Mediators of acute

allergic and non-allergic

hypersensitivity reactions and

heart anaphylaxis. Arrhythmias

should be Dysrhythmias.

H Histamine, C5a Complement

5a, LTs Leukotrienes, PTs
Prostaglandins, TNF-a Tumor

Necrosis Factor-a

Intern Emerg Med

123



It is of interest that in our cases, the full blown ana-

phylactic reaction may have been triggered by different

offending substances (ASA plus food allergens or latex

plus atracurium), acting together or in sequence with

allergic or non-allergic mechanisms.

In Fig. 1, we summarize the hypothetical ways of

induction of the three different major clinical features of

heart involvement during anaphylactic reaction.

As the clinical history of patients who experience

anaphylaxis is frequently characterized by minor neglec-

ted or ignored episodes of urticaria or angioedema (as

in our case 2), a long-term management is advisable,

including the treatment of associated diseases, such as

recurrent or episodic angioedema and urticaria. In all

subjects with anaphylaxis, particularly in cases with

cardiovascular involvement, an allergologic–immunologic

evaluation is recommended to identify the triggers and

predisposing conditions, and to educate the patient how to

avoid risk factors for recurrence.
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