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Definitions

Allergic reaction or hypersensitivity reaction: an immu-
nopathologic reaction occurring on “second” contact with
an antigen (= allergen) in a sensitized individual. The period
of prior sensitization is asymptomatic (without clinical signs
or symptoms) and covers (takes place over) a minimum of
10 to 15 days. During this period, specific antibodies
(humoral immunity) and/or sensitized T lymphocytes (cel-
lular immunity) are being produced.

Anaphylaxis or anaphylactic reaction: a specific immune
response (immediate hypersensitivity) involving principally
IgE antibodies firmly bound to the surface of mast cells and
basophils, resulting in degranulation of these cells. Anaphy-
lactic shock is the most severe form of anaphylaxis.

Non-specific histamine release: the pharmacologic action
of a drug on mast cells and basophils that induces the
release of histamine from these cells. It varies depending on
the speed of injection and the concentration of the admin-
istered drug, as well as by the releasability of histamine
from the patient’s mast cells and basophils. The clinical
symptoms mimic an anaphylactic reaction but it is not
mediated immunologically.

Anaphylactoid reaction: a term used in two circum-
stances:

• to describe the immediate clinical manifestations of a
reaction before any allergological investigation, with-
out pre-judging the triggering mechanism;

• to label the clinical manifestations in cases where the
allergological investigation provides no proof of an
anaphylactic mechanism. In such cases, the term is
synonymous with “non-specific histamine release”.

Atopy: an abnormal susceptibility of an organism to
synthesize IgE antibody, specific for antigens occurring
naturally in the environment (in most cases, animal or
vegetable proteins) when contact with the antigen occurs via
cutaneous or mucous surfaces. Atopy is revealed when the
patient has a history of atopic dermatitis, infantile asthma or
rhinitis.

Histamine: A preformed mediator contained in cytoplas-
mic granules of mast cells and basophils. An increase in the
concentration of histamine in the plasma is a sign of in vivo
histamine release. The peak is immediate and the half-life in
the plasma is 15 minutes.

Tryptase: A preformed enzyme present exclusively in
mast cells. An increase of serum tryptase, resulting from the
degranulation of mast cells, favours an anaphylactic mecha-
nism. The peak of the tryptase concentration occurs between
30 minutes and two hours after the onset of the reaction, and
its half-life is 90 minutes.

RIA (radioimmunoassay): a method for radioimmuno-
logic assay.

Sfar: Société française d’anesthésie et de réanimation
(French Society for Anaesthesia and Intensive Care), 74 rue
Raynouard, 75016 Paris. Web site: www@sfar.org.

Sfaic: Société française d’allergologie et d’immunologie
clinique (French Society of Allergology and Clinical Immu-
nology), Institut Pasteur, 28, rue du Dr Roux, 75724 Paris
cedex 15. Web site: www.sfaic.com
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1. Reality of the allergic risk during
anaesthesia – incidence – morbidity – mortality – responsible
agents – clinical picture

1.1. The reality of the allergic risk during anaesthesia is
established on the basis of the more than 12 000 cases of
peranaesthesic anaphylactoid reactions published in the
English and French literature during the last 15 years (D).

1.2. Among the anaphylactoid reactions occurring during
anaesthesia, about 60 % are mediated by an IgE-dependent
immunologic mechanism (= anaphylactic or allergic reac-
tion).

1.3. In numerous countries authors have reported cases of
anaphylactoid reactions. The majority come from France,
Australia and New Zealand, thanks to the organization
established in these countries, 25 years ago, for reporting
these reactions, as well as the strategy of written and oral
communication existing in medicine.

1.4. Depending on the country, anaphylactoid reactions
represent 9 to 19 % of complications associated with
anaesthesia (D). The mortality rate is about 5 to 7 % (D).
Morbidity is expressed as more or less severe anoxic
cerebral sequelae; its incidence has not been quantified.

1.5. In 1996, the incidence of anaphylactic reactions in
France was estimated to be 1/13 000 general and local or
regional anaesthetics, all types of substances included. The
incidence of anaphylaxis caused by muscle relaxants was
1/6500 anaesthetics in which one of these drugs was
administered (D).

1.6. The agents responsible for the anaphylactic reactions
occurring during anaesthesia have been identified in 4000
cases of anaphylaxis published since 1980 in English and
French journals. Muscle relaxants are involved in 62 % of
the total, latex in 16.5 %, hypnotics (7.4 %), antibiotics
(4.7 %), plasma substitutes (3.6 %) and opioides in 1.9 % of
cases. Allergy to local anaesthetic agents is exceptional
(0.7 %). No anaphylactic reaction to inhalational anaesthet-
ics has been published. Various other agents can induce
anaphylaxis during anaesthesia such as they include aproti-
nine, chlorhexidine, protamine, papain, plasma substitutes,
etc.

1.7. The importance of each of these different substances
in causing anaphylactic reactions appears to be identical by
country.

1.8. The muscle relaxants most often involved in ana-
phylaxis in France in 1997–1998 are, in decreasing order of
the number of cases reported: rocuronium, suxamethonium,
atracurium and vecuronium (D). The relation between the
number of patients having had a reaction to each of these
agents and the number of patients treated with them is the
highest for rocuronium and suxamethonium, the lowest for
atracurium, with vecuronium situated between them (E).

1.9. The clinical manifestations are classified in four
stages of increasing severity:

• generalized mucocutaneous signs: erythema, urticaria
with or without angioedema;

• moderate multi-organ involvement, with mucocutane-
ous signs, hypotension and severe tachycardia, bron-
chial hyperreactivity (cough, ventilatory impairment);

• severe life-threatening multi-organ involvement that
requires specific treatment: collapse, tachycardia or
bradycardia, cardiac arrhythmias, bronchospasm; the
cutaneous signs may be absent or occur only after the
arterial blood pressure recovers normal value;

• circulatory and/or respiratory arrest;
• death due to inefficient cardiorespiratory resuscitation.
1.10. The clinical manifestations are more severe and

longer lasting in reactions of immunologic origin than in
pharmacologic reactions. The clinical signs do not always
fully exist and they may be misleading. The absence of
mucocutaneous signs does not exclude the diagnosis of
anaphylaxis.

2. What, in general, are the mechanisms? How can
the very severe clinical picture of these reactions be
explained?

2.1. Reactions associated with histamine release during
the course of anaesthesia are grouped together under the
generic heading of “anaphylactoid reactions” . They are
either of immunologic origin (anaphylaxis) of non-
immunologic origin (non-specific histamine release).

2.2. Anaphylaxis results from the action on different
target organs of different mediators liberated by an immu-
nologic mechanism, usually IgE-dependent, in response to
antigenic stimulation. Most of the anaesthetic agents impli-
cated in anaphylactic reactions are of low molecular weight.
Bridging by the responsible anaesthetic agent of two IgE
molecules bound to the surface of tissue mast cells or
circulating basophils through high affinity IgE receptors
(FcεRI) results in dimerization of these receptors. Bridging
of a sufficient number of IgE-receptor complexes by the
agent leads to activation of these cells.

2.3. Anaphylactic reactions caused by muscle relaxants
are due to the presence of two clusters of quaternary
ammonium ions on the molecule. Some muscle relaxants
have only a single quaternary ion and a neutral nitrogen
cluster. This allows the bridging of two IgE antibody
molecules, even when the level of IgE in the serum is low.
The chemical structure and spatial configuration of these
molecules explain the high rate of cross-reactivity between
the various muscle relaxants.

2.4. In 17 to 30 % of cases of anaphylactic reactions to
muscle relaxants, there is no history of previous contact
with these molecules that could explain the patient’s sensi-
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tivity (D). The existence of other presently unknown mecha-
nisms to explain the production of IgE capable of reacting
with muscle relaxants must be considered.

2.5. Anaphylactic shock evolves in three successive
phases:

• initially, hyperkinetic shock with tachycardia and col-
lapse of peripheral vascular resistance due to pre-
capillary arteriolar vasodilation.

• extension of vasodilation to the post-capillary venous
network, leading to a decrease of venous return and
cardiac output.

• hypokinetic shock with a secondary hypovolaemic
component resulting from transcapillary plasma ex-
travasation.

2.6. Stimulation of H1 and H2 histamine receptors by
histamine released from mast cells and basophils leads to
the symptoms observed in an anaphylactic reaction: cuta-
neous vasodilation, increased capillary permeability with
extravasation of plasma, arteriolar dilation, tachycardia,
increased myocardial contractility and excitability, de-
creased auriculo-ventricular conductivity, and bronchocon-
striction. These effects, added to those, beneficial or harm-
ful, of other mediators, such as the newly formed lipid
mediators (PDG2, TXA2, the leukotrienes LTC4, LTD4 and
LTE4, and platelet activating factor-PAF), serotonin, NO
and calcitonin gene-related peptide…

2.7. Anaphylactic shock is the most serious manifestation
of anaphylaxis. The very severe initial cardiac and/or
bronchial signs are not yet explained. The occurrence of
specific myocardial injury during the course of anaphylaxis
in humans has been substantiated by clinical observations
but is still a controversial matter. The hypothesis of a direct
myocardial effect of anaphylaxis is supported by numerous
experimental studies.

2.8. Cardiac mast cells have particular biochemical and
immunologic characteristics that might give them a privi-
leged role in the mechanism of myocardial injury in
anaphylaxis.

2.9. The development of an arrhythmia, angina pectoris
or myocardial infarction could be unrelated but could
equally be the result of hypoxia, decreased myocardial
perfusion pressure or be a consequence of drugs adminis-
tered for the treatment of shock. The situation is often
worsened by underlying cardiac pathology or by saturation
of the organism by drugs such as beta-adrenergic blocking
agents.

3. How to relate the observed event to anaphylaxis?
Practice of diagnostic investigation

3.1. Every patient presenting with an anaphylactoid
reaction during anaesthesia must undergo an immediate as
well as a secondary investigation for the causal agent,

IgE-dependent mechanism and cross-reactive sensitization
if the agent is a muscle relaxant (D).

3.2. The anaesthesiologist is responsible for:
3.2.1. Initiating the investigation, in collaboration with a

consulting allergologist;
3.2.2. Informing the patient about the nature of the

reaction and recommendations for subsequent anaesthesias;
3.2.3. Reporting the event to the pharmacovigilance

centre if a drug is suspected to be the cause; reporting it to
the materiovigilance centre of the local institution if latex is
suspected to be involved.

3.3. For patients with clinical signs suggestive of an
allergic reaction during anaesthesia, various laboratory ex-
aminations, initiated immediately, would be useful for the
diagnosis:

3.3.1. The likelihood that the clinical symptoms are
connected to an anaphylactic or anaphylactoid reaction is
substantiated by an increased serum tryptase or plasma
histamine concentration (C), even though a normal figure
does not totally rule out this diagnosis.

3.3.2. An obvious increase in the level of serum tryptase
(> 25 µg·L–1) is in favour of an anaphylactic mechanism
(C).

3.3.3. An increased concentration of plasma histamine
indicates in vivo histamine release. In the case of a less
severe reaction, only a blood sample taken very shortly after
the onset of the reaction would be informative.

3.3.4. The plasma histamine assay is not useful in
pregnant women and in patients receiving high doses of
heparin during extra-corporeal circulation, as in these cases
plasma histamine is undetectable (D).

3.3.5. Determination of urinary methylhistamine concen-
tration is no longer recommended, as it is less sensitive for
diagnosis than histamine and tryptase (D).

3.3.6. These assays require taking 7.5 mL of blood in a
dry tube and 7.5 mL in an EDTA tube, as soon as possible
after the control of clinical situation, ideally in the hour
following the first signs of the reaction. These tubes should
be carried to the local laboratory within 2 hours. In case of
impossibility, they can be stored in a refrigerator at + 4 °C,
but not for more than 12 hours. After centrifugation, the
plasma (recovered from above the leukocyte pellet) and the
serum should be frozen and stored at – 20 °C in several
aliquots.

3.3.7. In case of a reaction after injection of a muscle
relaxant, an aliquot of serum should be obtained and stored
for assay for quaternary ammonium ion-specific IgE (D);

3.3.8. If the patient is at risk to die, the blood samples
should be obtained before resuscitation is stopped rather
than post-mortem;

3.3.9. Because of the potential seriousness of the situa-
tion and the short half-life of certain mediators, it is
recommended that a package containing tubes for the blood
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samples, the blood sampling protocol and a form for clinical
data recording are continuously available in the operating
room (Appendix I).

3.3.10. Quality control at a national level of assays for
histamine, tryptase and specific IgE is worth being estab-
lished.

3.4. Skin tests are best done after a delay of at least six
weeks (D). If necessary, they can be carried out earlier, but
with an increased risk of false negative results. Therefore
only positive results can be taken into account. If the skin
tests are done before six weeks, then they should be
repeated after the sixth postoperative week.

3.4.1. Anaesthetists should have at their disposal of
allergologists capable of performing the investigations nec-
essary to diagnose the cause of an anaphylactoid reaction
occurring during anaesthesia. This list should be readily
available when such a consultation is needed (ex: the SFAR
and the SFAIC web sites and links between them).

3.4.2. The investigations for a diagnosis of allergy
include:

3.4.2.1. Appropriate training, experience and continuing
education providing updated knowledge of allergy problems
specific to anaesthesia of the allergist performing the skin
testing and interpreting the results;

3.4.2.2. A supply of the products required for the skin
tests, stored under conditions that comply with good phar-
maceutical practice (accepting that these are not licensed
products) and to the rules of hygiene and asepsis;

3.4.2.3. An environment permitting rapid resuscitation in
the place where challenge tests are done.

3.4.3. Given the present state of knowledge, skin tests
(prick and intradermal reaction) remain the gold standard
for the detection of IgE-dependent allergies. However, they
can be used neither for the detection of allergy to dextrans
nor for the detection of delayed hypersensitivity reactions,
which are investigated by a different method (D).

3.4.3.1. Skin tests are done after obtaining a detailed
clinical history and information on the chronology of the
event furnished by the anaesthetist (Appendix I), accompa-
nied by a copy of the anaesthesia record and the results of
the laboratory tests on blood samples obtained at the time of
the reaction.

3.4.3.2. Before carrying out these tests, the following
preliminary conditions must be met: the patient’s informed
consent must be obtained, and drugs that are known to
inhibit skin test reactivity, such as antihistamines and
psychotropic drugs, must be stopped several days before the
test (E). Pregnancy, young age and treatment with beta-
adrenergic blocking agents, oral corticosteroids and inhibi-
tors of enzyme conversion are not contraindications to
doing skin tests.

3.4.3.3. Skin tests must include all drugs listed in the
anaesthesia record (with the exception of inhalational
agents), as well as with latex and other agents administered
during this procedure.

3.4.3.4. Investigation of latex as a cause of anaphylaxis is
performed by prick test, using two different commercial
extracts (E).

3.4.3.5. Investigation of anaesthetic agents as a cause of
anaphylaxis is performed by prick test and/or intradermal

Table 1
Concentrations of anaesthetic agents normally non-reactive in practice of skin tests

Available agents Prick-tests Intradermal tests

INN C (mg·mL–1) Dilution MC (mg·mL–1) Dilution MC (µg·mL–1)

Atracurium 10 1/10 1 1/1000 10
Cis-atracurium 2 undiluted 2 1/100 20
Mivacurium 2 1/10 0,2 1/1000 2
Pancuronium 2 undiluted 2 1/10 200
Rocuronium 10 undiluted 10 1/100 100
Suxamethonium 50 1/5 10 1/500 100
Vecuronium 4 undiluted 4 1/10 400
Etomidate 2 undiluted 2 1/10 200
Midazolam 5 undiluted 5 1/10 500
Propofol 10 undiluted 10 1/10 1000
Thiopental 25 undiluted 25 1/10 2500
Alfentanil 0.5 undiluted 0.5 1/10 50
Fentanyl 0.05 undiluted 0.05 1/10 5
Morphine 10 1/10 1 1/1000 10
Remifentanil 0.05 undiluted 0.05 1/10 5
Sufentanil 0.005 undiluted 0.005 1/10 0.5
Bupivacaine 2.5 undiluted 2.5 1/10 250
Lidocaine 10 undiluted 10 1/10 1000
Mepivacaine 10 undiluted 10 1/10 1000
Ropivacaine 2 undiluted 2 1/10 200
.

INN = International Nonproprietary Name ; C = concentration, MC = maximal concentration.
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reaction using commercial solutions either undiluted or
diluted in aqueous phenol. Intradermal reactions are first
done with a 1/1000 dilution of the agent, except with muscle
relaxants and morphine, for which a 10 000 dilution is used.
If the first intradermal reaction is negative, then successive
ten-fold lower dilutions are used, with a 20-minute interval
between each test. The maximal concentrations not to be
exceeded, to avoid false positive results, are given in Table
1(E).

3.4.3.6. Interpretation of the skin tests requires prelimi-
nary verification of the normal reactivity of the patient’s
skin (E) by a negative control test (prick or intradermal,
using an equal volume of the solvent) and a positive control
test (prick or intradermal, with 9 % codeine phosphate
solution and/or a 10 mg·mL–1 solution of histamine, that
produces a wheal with a diameter of at least 3 mm at 20
minutes).

3.4.3.7. The place on the skin where the tests are to be
done is of no special importance, provided that interpreta-
tion of the results takes into account the size of the bleb
induced by the intradermal injection of the product being
tested and the normal reactivity of the skin at the test sites.

3.4.3.8. The criteria of a positive prick test are the
appearance after 20 minutes of an oedematous wheal with a
diameter at least 3 mm greater than that induced by the
negative control solution and with a diameter equal or
superior to half the diameter of the wheal induced by the
positive control solution.

3.4.3.9. Intradermal tests are done by injecting into the
dermis 0.03 to 0.05 mL of a diluted commercial preparation
of the test substance, this being enough to produce an
injection papule no larger than 4 mm in diameter. The
criteria for positivity of an intradermal test are the appear-
ance after 20 minutes a wheal with a diameter of at least
8 mm and which is also at least the double diameter of the
bleb produced by the injection. The anaesthetic drugs used
in these tests are diluted, when necessary, in physiologic salt
solution containing 5 % phenol. They can nevertheless be
stored at + 4 °C for no more than 3 months, except for
atracurium, rocuronium, mivacurium and cis-atracurium,
for which the stability has not been established (E).

3.4.3.10. When the prick or intradermal test with a
muscle relaxant is positive, investigation for cross-reactivity
with other commercialised muscle relaxants must be done
by the intradermal route, taking into account the maximal
concentration of the drug that must not be exceeded (Table
1).

3.4.3.11. In the case of a patient who has had an
anaphylactic reaction to a muscle relaxant, proven by skin
test, before giving a newly commercialised muscle relaxant
to the patient it is essential to do an intradermal test with it
to look for possible cross-sensitization to other muscle
relaxants. The maximal concentration of this new drug that

is not be exceeded must first be determined in non-
sensitized healthy controls.

3.4.3.12. Before any new anaesthesia drug is introduced
on the market, their cutaneous reactivity in healthy volun-
teers should be studied in order to standardize the skin test
method and its interpretation.

3.5. Laboratory tests

3.5.1. Assays for IgE antibodies in the serum of the
patient are only available for muscle relaxants (with qua-
ternary ammonium ions), thiopental and latex. The results
of assays for these specific IgEs can be helpful in the
interpretation of negative or doubtful skin test results,
especially when the clinical signs were highly suggestive of
anaphylaxis (E). It is preferable to use only assays with the
highest sensitivity for IgE specific for muscle relaxants:
SAQ-RIA and PAPPC-RIA. For anti-latex IgE, the commer-
cial assays are quite satisfactory.

3.5.2. The leukocyte histamine release assay, using the
patient’s basophils, is not the diagnostic test of first choice.
In rare cases, it might be useful as a complement to skin
tests to confirm the diagnosis. It might also help with the
choice of a muscle relaxant for a subsequent anaesthesia in
case cross-sensitization is found.

3.5.3. Other cellular assays based either on flow cytom-
etry or on the release of leucotriènes sulfidopeptides are not
sufficiently validated to be recommended for routine use.

3.6. Reintroduction tests

3.6.1. A document designed for the patient and contain-
ing information on the test methods and on the risks is
essential for obtaining the patient’s informed consent. The
document containing this information should be available to
be handed to the patient before the tests are carried out.

3.6.2. Indications for progressive challenge tests are
limited to local anaesthetics and latex, and they should be
done only after being certain that skin tests are negative.
The techniques used are described in paragraph 3.4.3.

• Test with a local anaesthetic: inject 0.5 to 1.0 mL of test
solution undiluted and containing no epinephrine sub-
cutaneously (E). The test is negative if no anaphylactic
reaction occurs during the 30 minutes following the
injection. In pregnant patients, the test is to be done in
the delivery room 30 minutes before the induction of
epidural anaesthesia (E).

• Test with latex: wearing a natural rubber latex glove for
15 minutes. The test is negative if there is no sign of a
local allergic reaction (urticaria) occurring within the
following 30 minutes. If the patient experienced bron-
chospasm during the course of the initial reaction, then
a bronchial provocation test, using a powdered latex
glove can be carried out.
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3.7. Results of the allergological investigation
3.7.1. A positive diagnosis of anaphylaxis depends on

positive skin tests, laboratory results and coherence of these
results with the clinical history and the anaesthesia protocol.

3.7.2. Close collaboration between the allergologist and
the anaesthetist is essential in the frame of an allergy
consultation (E).

3.7.3. A full report of the results written by the allergolo-
gist is to be addressed to the anaesthetist (Appendix II). This
report must be included in the patient’s medical records.
Copies must also be sent by the anaesthetist to the regional
pharmacovigilance centre (a list is available in the Vidalt
dictionary) accompanied by a clinical description of the
reaction (Appendix I), and to the patient’s attending physi-
cian.

3.7.4. The conclusions must be transmitted to the patient
by the anaesthetist, giving the patient a written copy of the
document. The patient should be encouraged to carry this
written document with his identity papers. He should also be
encouraged to wear a bracelet (example: Medic-Alert) or a
tag signalling this allergy (E).

3.7.5. Advice concerning matters of anaesthetic tech-
nique and indications can only come from the anaesthetist
(E).

3.7.6. When there is difficulty in interpretation of the
results of the allergy workup and of the consequences that
result for subsequent anaesthesia, appeal to a local or
regional group of reference anaesthetists who have had
training in and who are up-to-date in knowledge of allergic
reactions associated with anaesthesia should be made. A list
of such specialists should be readily available to physicians
who might need it (example: the SFAR and SFACI web
sites, with links between the two).

3.8. It would be desirable to ascertain regularly the
incidence of the number of allergic reactions occurring
during anaesthesia:

3.8.1. By collecting data from referral centres and re-
gional pharmacovigilance centres;

3.8.2. By considering them in relation to anaesthesia-
associated mortality and morbidity data, especially those
coming from the SFAR’s surveys.

4. Predisposing factors for anaphylaxis during
anaesthesia and the value of the preanaesthetic allergy
investigation

4.1. Patients at risk for anaphylaxis during anaesthesia
4.1.1. Patients who are allergic to one of the drugs or

products likely to be administered or used during anaesthe-
sia and for which the diagnosis had been established by a
previous allergy investigation.

4.1.2. Patients who have shown clinical signs suggesting
an allergic reaction during a previous anaesthetic.

4.1.3. Patients who have experienced clinical manifesta-
tions of allergy when exposed to latex (D), whatever the
circumstances in which this occurred.

4.1.4. Children who have had multiple operations, espe-
cially those with spina bifida, because of the high rate of
sensitization to latex (D) and of the high incidence of
anaphylactic shock caused by latex in such patients.

4.1.5. Patients who have experienced clinical manifesta-
tions of allergy to avocado, kiwi, banana, chestnut, buck-
wheat, etc., because of the high rate of cross-reactivity with
latex (D).

4.2. Patients who are atopic (for example, those with
asthma or hay fever) or those who are allergic to a drug or
other product that is not likely to be used during the course
of the anaesthesia are not to be considered at risk for
anaphylaxis during peranaesthesia.

4.3. Pre-anaesthesia allergy investigation

4.3.1. Risk factors for allergy must be investigated in a
systematic manner before every anaesthetic (Appendix III).

4.3.2. Concerning anaesthesia for members of the general
population, it is not necessary to do a systematic screening
for sensitivity to dru(s), and/or other products used in
anaesthesia. This policy is justified by the absence of
sufficient information on the positive and negative predic-
tive values of allergy skin tests and laboratory tests for these
substances in the general population. Indeed, false negative
results and/or false positive results can have disastrous
consequences for anaesthesia by leading to a change to an
inadequate anaesthesia technique. Because of this, the
risk/benefit ratio of such an approach is unknown.

4.3.3. For those patients who are atopic or allergic to a
drug or product that will not be used during the course of the
anaesthesia (4.2), it is not necessary to look for sensitivity to
anaesthetic drugs or other products that are to be used
during the course of anaesthesia.

4.3.4. For those patients who are at risk as defined above
(4.1), an allergy investigation looking for specific sensitiza-
tion should be proposed before any anaesthetic procedure.
Nevertheless, no matter what tests are used, they do not
guarantee an absolutely correct diagnosis. Indeed, skin tests
done some time after a reaction can be negative (i.e.,
specific sensitivity can be lost). A workup done six weeks
after an accident is always preferable.

4.3.4.1. Investigations for patients in category 4.1.1.
• Follow the conclusions of the previous allergy investi-

gation.
• In case of allergy to muscle relaxants, test recently

commercialized muscle relaxants.
4.3.4.2. Investigations for patients of category 4.1.2.

Depending on the circumstances of the surgical proce-
dure, the course to follow is explained in Fig. 1.
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4.3.4.2.1. In the well-prepared situation, the anaesthetist
should check the previous anaesthesia record for evidence
of the cause of the reaction and transmit this information to
the allergist who is going to do the tests.

• When the previous anaesthesia record is not available :
test all the muscle relaxants and latex (skin
tests ± specific IgE).

• When the previous anaesthesia record is available: test
latex and the drugs used in the previous protocol (skin
tests ± specific IgE). In case of local anaesthesia, per-
form a progressive challenge test (E) after ascertain-
ment that the skin tests are negative (paragraph 3.4.)

• A pregnant woman at risk of intolerance to local
anaesthetics and scheduled for epidural
anaesthesia/analgesia during labour, the local anaes-

thetic agents should be tested by the allergologist, using
the intradermal route. When the tests are negative, a
progressive challenge test can be done in the delivery
room by the anaesthetist before the insertion of epidural
catheter, after having obtained informed consent from
the patient.

4.3.4.2.2. In an emergency, the precautionary approach
would be to exclude all latex products from the patient’s
environment, use local/regional anaesthesia or general ana-
esthesia, excluding muscle relaxants or histamine-releasing
agents.

4.3.4.3. Investigations for patients in categories 4.1.3 to
4.1.5.

Prick test with latex ± latex-specific IgE.

Fig. 1. Decisional algorithm for a patient reporting an anaphylacoid reaction during a previous anaesthesia and who has not had a diagnostic allergy
investigation.
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5. Can prevention of allergy risk during anaesthesia be
obtained by premedication and/or a particular
environment?

5.1. Primary prevention of sensitisation.
5.1.1. Total avoidance of contact with latex from the first

surgical procedure and in the medical environment of
infants with spina bifida prevents the acquisition of latex
sensitivity (E).

5.1.2. Latex particles carried by cornstarch glove powder
is the factor of sensitization by inhalation. Reduction of the
incidence of sensitization in professionals exposed to this
powder can be achieved by the use of non-powdered latex
gloves.

5.1.3. There is actually no way to prevent primary
sensitization to muscle relaxants. Anaphylactic reactions to
these agents can occur in the absence of their prior admin-
istration. It is therefore recommended to use muscle relax-
ants only according to the guidelines of the Sfar Consensus
Conference (1999) (“ Indications for curarization during
anaesthesia” ).

5.2. Secondary prevention for patients already sensitized:

5.2.1. The only effective secondary preventive measure is
to identify the responsible allergen and then completely
avoid it. When this is possible, subsequent allergic reactions
to this allergen can be avoided (E).

5.2.2. For patients sensitized to latex, a latex-free envi-
ronment is effective for the prevention of an anaphylactic
reaction (E). The latex-free environment must include the
operating rooms, the postoperative recovery room and some
other sectors of the hospital. To facilitate the transmission of
the orders for preventive measures in these various sectors,
a “check-list” providing information on management of the
patient is recommended (Appendix IV). Every anaesthesia
service, in collaboration with the hospital’s pharmacy,
should establish a list of latex-free medical and surgical
material, which is updated regularly.

5.2.3. In order to identify patients sensitized to anaes-
thetic drugs and/or products planned to be administered
during the procedure, the principle of an intravenous test
dose is proscribed, as a very low dose of allergen can induce
anaphylaxis in sensitized patients (E).

5.3. Premedication

5.3.1. For patients allergic to latex and to drugs, premedi-
cation with an anti-H1 antihistamine alone, an anti-H2
alone, a corticoid or association of two or more of these
drugs does not guarantee that an anaphylactic reaction will
not occur (C, D).

5.3.2. The administration of an anti-H1 alone, or com-
bined with an anti-H2 could prevent bronchospasm and
haemodynamic variatous caused by non-specific histamine
liberation (C).

5.3.3. Premedication with a monovalen hapten
5.3.3.1. Dextrans
The rate of severe reactions to dextrans can be decreased

by administering dextran I (Promitt), which is a haptenic
substance.

5.3.3.2.Muscle relaxants
The concept of protection with a hapten (“haptenic

protection” ) including only a single quaternary ammonium
has been used for the prevention of anaphylaxis in some
patients allergic to muscle relaxants (E). However, in the
absence of controlled clinical studies, such “haptenic pro-
tection” cannot be recommended for routine use at present.

5.4. Special cases
5.4.1. The intravenous administration of antibiotics for

preoperative prophylaxis should be started in the operating
room with the patient awake and being monitored, 5 to 10
minutes before anaesthetic induction.

5.4.2. Because of the lack of studies providing a high
level of proof of efficacy, there is at present no professional
consensus to contraindicate the use of propofol in patients
allergic to a muscle relaxant.

6. Treatment of allergic reactions occurring during
the course of anaesthesia

6.1. Recommendations for the treatment of allergic
reactions occurring during the course of anaesthesia must
not be established on a rigid scheme. Treatment must be
adapted to the severity of the clinical situation, to the
patient’s history, to the associated treatment and to the
patient’s response to the emergency treatment. It is under-
stood that the patient is monitored as required in any
anaesthetic procedure.

6.2. General measures used in all cases (E):
6.2.1. Iscontinue the administration of the drug and/or

product that is suspected of being the causative factor;
6.2.2. Information of the surgical team (depending on the

situation : cancel, simplify, accelerate or stop surgery);
6.2.3. Administer 100 vol % oxygen.
6.3. In grade I reactions, the measures described in

paragraph 6.2. are generally sufficient.
6.4. In the more severe cases (grade II or III) (E):
6.4.1. Rapidly control the airways.
6.4.2. Administer epinephrine intravenously by bolus in

titrated doses. The initial dose, determined as a function of
the severity of the hypotension (10 to 20 µg for grade II
reactions; 100 to 200 µg for grade III reactions), to be
repeated every 1 to 2 minutes until restoration of a conve-
nient arterial blood pressure. In case of ineffectiveness of
this treatment, the dose should be increased rapidly. Intra-
venous perfusion at a dose of 0.05 to 0.1 µg·kg–1·min–1

might be used in place of repeated bolus administration of
epinephrine. In case an effective intravenous route is not
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immediately available, the intramuscular route can be used
(0.3 to 0.5 mg), with injections repeated after 5 to 10 min,
depending on the patient’s haemodynamic status. In the
same situation, the intratracheal route can be used if the
trachea is intubated, knowing that only a third of the dose
will enter the systemic circulation.

6.4.3. Ask for help from competent staff.
6.4.4. Elevate the patient’s legs.
6.4.5. Rapidly restore the vascular volume with isotonic

cristalloid. Colloids should replace salt solutions when the
volume of salt solution exceeds 30 mL·kg–1, avoiding the
administration of the substance or substances that are
suspected to be the cause of the reaction.

6.4.6. In case of bronchospasm without arterial hypoten-
sion, a beta2-adrenergic agonist (such as salbutamol) can be
administered through an inhalation chamber adapted to the
ventilatory circuit. In case of resistance to this treatment, or
immediately severe reaction, the intravenous route can be
used: administer a 100 to 200 µg bolus of salbutamol,
followed by continuous perfusion of this drug (5 to 25
µg·min–1). The most severe forms can be reversed by
continuous perfusion of epinephrine.

6.4.7. In pregnant women, because of the risk of hypop-
erfusion of the placenta caused by epinephrine, the treat-
ment of the hypotension should be started with intravenous
ephedrine (10 mg, repeated every 1 to 2 min, with a
maximum cumulative dose of 0.7 mg·kg–1). In addition, the

patient should be placed in left lateral decubitus. In case of
ineffectiveness, switch to epinephrine.

6.4.8. In some patients with beta-adrenergic blocking
agents, it may be necessary to increase the dose of epineph-
rine rapidly: a first bolus of 100 µg, followed when
necessary, by 1 mg, or even 5 mg, at 1 to 2 min intervals. If
not efficient, glucagons could be effective (1 to 2 mg
intravenously, repeated every 5 min).

6.4.9. In case of hypotension, resistant to high doses of
epinephrine, various other vasoconstrictor drugs can be
tried, as norepinephrine (starting with 0.1 µg·kg–1·min–1).

6.5. In case of cardiac arrest (grade IV) (E):
6.5.1. External cardiac massage;
6.5.2. Epinephrine: intravenous bolus of 1 mg every 1 to

2 min, or even 5 mg bolus after the third injection. The
cumulative dose can reach 50 even 100 mg.

6.5.3. Follow the usual resuscitation measures for cardio-
circulatory insufficiency, according to the recommendations
of the Conference of Experts – Sfar 1995 (“Réanimation des
arrêts cardiorespiratoires de l’ adulte” = Resuscitation for
cardio-respiratory arrest in adults).

6.6. Additional secondary treatment in severe cases (E):
6.6.1. Corticosteroids may be given decrease delayed

manifestations: administer hydrocortisone hemisuccinate,
200 mg intravenously every six hours;

6.6.2. Intensive monitoring must be assured during at
least 24 hours, due to the risk of an unstable blood pressure.
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