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Anaphylaxis and anaphylactoid reactions in the 

peri-operative period are often serious and potentially 

life-threatening conditions that affect multiple organ 

systems1. These reactions although quite rare, with an 

incidence of less than 1 in 10000-200002 anaesthesias 

and 1 in 6500 administrations of neuromuscular block-

ing agents (NMBAs), remain a major area of concern 

and a source of continual debate among anesthesiolo-

gists3. Clinical practice guidelines published by As-

sociations of Anaesthetists provide a data-supported 

approach to the management of anaphylaxis during 

anaesthesia4. 

According to the nomenclature of the European 

Academy of Allergology and Clinical Immunology in 

2001 and the updated form in 2003, allergic reactions in 

the peri-operative period are divided in type I allergic and 

non-allergic hypersensitivity reactions3,5.

The true incidence of these reactions is difficult to 

be established, as many of them are not diagnosed or 

not reported and the estimated frequency varies consid-

erably between epidemiological studies from different 

countries6,7.8. However, epidemiological studies con-

ducted during the last years provided some evidence 

of the their incidence. Moreover, they explored the un-

derlying mechanisms of both allergic and non-allergic 

reactions and the possibility to identify the patients at 

risk as well as the drugs which are often associated with 

these reactions. In that respect, a 6-year follow-up study 

(1996-2001) conducted in Norway, evaluating the peri-

anaesthetic anaphylaxis, showed that neuromuscular 
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blocking agents (NMBAs) (mainly suxamethonium) 

were the main drugs causing immunoglobulin E-medi-

ated anaphylaxis in a percentage of 93.2% compared to 

other drugs9. However, these results are not in accor-

dance with other studies and this may be due to refer-

ral bias, differences in testing methods or geographical 

differences. Furthermore, due to the fact that during the 

years 1997-2000 rocuronium was found to be respon-

sible for an increasing number of adverse reactions (55) 

and deaths (3), Norwegian Medicines Agency recom-

mended that rocuronium should be used only in situa-

tions demanding urgent intubation and that rocuronium 

should not replace suxamethonium)10.

In another survey conducted in France during the 

years 1999-20008, it was shown that among 789 patients 

who experienced anaphylactic and anaphylactoid reac-

tions during anaesthesia, anaphylactic reactions were 

diagnosed in 66% and anahylactoid in 34% of the study 

population. The most common causes of anaphylaxis 

were NMBAs accounting for 58%, latex for 16% and 

antibiotics for 15.1% of the cases. Among NMBAs, ro-

curonium and succinycholine were the main responsible 

drugs accounting for 43.1% and 22,6 respectively. There 

were no differences between anaphylactic and anaphylac-

toid reactions as far as the occurrence of atopy, asthma or 

drug intolerance is concerned and the writers concluded 

that these results corroborate with the need for allergoa-

naesthesia centers.

Concerning the deaths due to anaesthesia related 

anaphylaxis, it is reported that anaphylaxis is involved 
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totally or partially in 3% of the deaths in France11 and in 

10% of the deaths in UK1 ).

Drugs or substances responsible for anaphylactic

reactions during the preoperative period

As shown in Table 1, NBMAs, latex and antibiotics 

are the most common agents responsible for anaphylactic 

reactions during anaesthesia.

NMBAs, including succinylcholine, are associated 

with the most frequent incidence of anaphylaxis (50-

70%) 6,10,12.)

Latex - a component of most sterile and nonsterile 

gloves, face masks, tourniquets, catheters and airway de-

vices, is the second most common cause of anaphylaxis. 

As reported in a French study, latex was the causative 

agent of anaphylaxis in 22.3% of cases13.

Antibiotics Anaphylactic reactions to antibiotics ad-

ministered during the peri-operative period continue to 

increase with time and count for 15% of the cases13. 

Hypnotics, local anesthetics, opioids and inhaled 

anesthetics as well as colloids, aprotinine14 (0,09%), 

protamine, antiseptics, dyes and iodinated contrast agents3 

are less often or rarely associated with anaphylaxis. 

Pathogenesis and Clinical Manifestations1,3

The clinical manifestations of anaphylaxis are de-

rived from the acute release of mediators from mast cells 

and less often from basophils.

Anaphylaxis is a type I immune mediated allergic 

reaction involving mast cells and possibly basophils 

whereas anaphylactoid reactions occur through a direct 

non-immune mediated release of mediators from mast 

cells and/or basophils or result from direct complement 

activation, presenting clinically with symptoms similar 

to anaphylaxis. Anaphylaxis can occur peri-operatively, 

presenting with severe allergic reactions, during surgery 

where multiple drugs are administered and mainly during 

anesthesia15.

Anaphylaxis is a clinical syndrome that affects mul-

tiple organ systems due to a massive release of media-

tors from tissue mast cells or circulating basophils, as a 

response to an allergen. On initial exposure to an allergen 

in pre-senitized individuals, IgE is produced and binds 

to high-affinity IgE receptors on the membrane of mast 

cells and basophils. On re-exposure to the same antigen, 

the antigen cross-links two IgE receptors. This initiates a 

signal transduction cascade which results in the release 

of preformed mediators such as histamine, proteases, 

proteoglycans and platelet activating factor15,16,17. Phos-

pholipid metabolism then generates potent inflammatory 

leukotrienes (LTC) and prostaglandins (PGD). As potent 

vasoactive mediators, histamine, LTC4 and PGD2 are 

implicated in: 

Histamine: vasodilation, smooth muscle constriction, • 

direct cardiac effect and nerve end stimulation which 

could present as erythema, edema, arterial hypoten-

sion, bronchial and gastrointestinal constriction, tachy-

cardia, pruritus and angioedema,

LTC4 and PGD2 cause bronchoconstriction and in-• 

creased vascular permeability

Anaphylactoid reactions are derived from the activa-

tion of the complement and/or bradykinin cascade and 

the direct activation of mast cells and/or basophils. The 

clinical symptoms of these reactions are similar and in-

distinguishable from anaphylaxis, and sometimes severe, 

leading to cardiovascular collapse and death18. 

Severe allergic reactions during anesthesia or surgery 

are characterized by a different clinical profile from reac-

tions in the non-operating setting19 (Table 2).

Table 1: Drugs involved in anaphylaxis during the periop-

erative period3

Drugs more frequently involved

• NMBAs

 Succinylcholine

 Decamethonium

 Benzylisoquinolinium

 (Alcuronium, Atracurium, Cis-atracurium,

 D-Tubocurarine, Gallumine, Miracurium)

 Aminosteroids (Pancuronium, Rocuronium, Vecuronium)

• LATEX

• ANTIBIOTICS

 (Penicillines, Cephalosporins)

Drugs less frequently involved

• Other anesthetic agents

 Hypnotics

 Local anesthetics

 Opioids

• Other non-anesthetic drugs

 Colloids

 Aprotinin, protamine

 Anticeptics

 Dyes

 Iodinated contrast agents

Table 2: Clinical manifestations of serious allergic reactions19

Manifestations Non-operative Perioperative
 (n=1158) (n= 484)

ANAPHYLAXIS ANAPHYLA-

CTOID

Cutaneous  98  75.5  86

Cardiovascular

Hypotension 

Cardiovascular

Collapse

Dizziness, 

syncope

 21

 _

 _

 31

 18

 49

 _

 _

 20

 12

 _

 _

Respiratory

Wheese

Bronchospasm

 

 58  41.9

Death  0  < 1.0  0
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Management of anaphylaxis

The management of anaphylaxis consists of:

Withdrawing the drug responsible for this reaction

Interrupting the effects of preformed mediators release 

as a response to the antigen(drug)

Preventing more mediator release

Immediate management

The cornerstones of treatment are19,20 :

Immediate discontinuation of the anesthetic and drug

Early administration of epinephrine at 5 to 10 μg IV 

bolus doses for hypotension and at 0.1 to 0.5 mg IV doses 

in the presence of cardiovascular collapse

Airway support with 100% oxygen

 Intravenous administration of crystalloid (2-4 L) for 

the replacement of the peripheral vasodilation 

Histamine 1 and 2 blockers

Bronchodilators and corticosteroids

Epinephrine infusion may be necessary to maintain 

blood pressure

Concluding remarks

The potencial severity of anaphylactic reactions dur-

ing the peri-operative period or anesthesia should focus 

on developing a rational approach to reduce its incidence 

by identifying potential risk factors before surgery. His-

tory of atopy and presence of drug or food intolerance 

should be carefully assessed during anesthesia pre-oper-

ative evaluation and patient’s medical history. Since ana-

phylaxis may occur at any time during anaesthesia, the 

most important point should be alertness and immediate 

management by anaesthesiologists and allergists.
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