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Surgical stress, due to both tissue injury and exposure 
to drugs during the perioperative period, induces several 
modifications in the hemodynamic, metabolic, neuro-
hormonal and immune response of the individual (1-3).  
This response involves a complex  interplay  between a 
variety of hormones (catecholamines, adrenocorticotropic 
hormone [ACTH], cortisol, glucagons), cytokines 
(TNF-α, IL-1, IL-4, IL-6, IL-8, IL-10, and so forth), 
chemokines  and other cellular mediators (1,3). According 
to the “multiple hit hypothesis”, the magnitude of these 
alterations depends on preoperative events leading to 
surgery (“fist hit” phenomenon: i.e. accidental trauma, 
hemorrhage, acute or chronic inflammatory diseases, 
etc.), the severity of surgical trauma, and also possible 
post-operative/post-traumatic complications (“second” or 
“third hits”) (1). Therefore, normal physiologic responses 
to surgical events are manifestations of a complex 
cascade of events, interacting reciprocally at a cellular, 
biochemical and molecular level. 

Several alterations in inflammatory and immunological 

functions have been demonstrated both in humans 
and animal models following trauma and hemorrhage 
(1,3).  The sequence of these alterations has been better 
characterized in the last few years. It includes an initial pro-
inflammatory immune response, or systemic inflammatory 
response syndrome (SIRS), triggered primarily by the 
innate immune system, followed by a compensatory anti-
inflammatory (or immunosuppressive) response (CARS), 
mediated mainly by cells of the adaptive immune system, 
predisposing the host to septic complications (3-5). This 
process can lead in a minority of susceptible individuals 
to multiple organ dysfunction syndrome (MODS) and 
death. Indeed, a causal relationship can be demonstrated 
between surgical or traumatic injury and the proneness 
to develop septic/infectious complications or MODS. 
Importantly, in both SIRS and MODS inflammation is 
also present in areas remote from the primary site of 
insult, affecting otherwise healthy tissues. According 
to this model, the up-regulated inflammatory response, 
together with a dramatic impairment of macrophage 
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response of the individual. The magnitude of these alterations depends on preoperative events leading to surgery, the 
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As in other conditions of tissue damage, surgery trauma is followed by an immune-inflammatory response, 
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A number of factors act synergistically in determining 
the immune changes occurring after surgery.

Both neuroendocrine stress induced by surgical 
procedures and pain may induce alterations of the immune 
function in vivo, through activation of the autonomic 
nervous system and the hypothalamic-pituitary-adrenal 
(HPA)-axis, thus resulting in increased susceptibility 
to infection and tumor progression (1). Other stressors 
occurring during the perioperative period, such as 
hyperglycemia (2), hypothermia (3), hypotension (4) and 
blood transfusion (5), may also play a role in surgical 
immunosuppression. Each of these stressors affect the 
immune system, either by enhancing the inflammatory 
response or suppressing adaptive immunity after surgery. 

Historically, some perioperative effects on the immune 
system from anesthetics have also been demonstrated as 
early as 1899 (6). Since then, a growing body of evidence 
suggests that perioperative events, including medical 
treatment, may affect patient morbidity and mortality 
for months or even years following surgery (7,8). 

Interestingly, one study reported an independent effect 
of both cumulative deep hypnotic time - a measure of 
hypnotic depth per hour - and intraoperative hypotension 
events, on first-year death rates after noncardiac surgery 
(9).

Anesthetics may influence immune function  not only 
merely by reducing the HPA-axis stress response. These 
immunosuppressive effects might not normally have 
relevant consequences for an immune-competent patient 
but may act as important modifiers in postoperative 
morbidity and mortality if the patient is already 
compromised, e.g., because of diabetes, malnutrition or 
other comorbidities. However, collectively, the effects of 
anesthetics on the perioperative immune system are not 
necessarily detrimental (see later). 

Most of the literature on the immune effects of 
anesthetics has been derived from in vitro or animal 
studies, due to the number of confounding variables to 
be considered in “real life” surgical settings, involving 
the type and length of the surgical procedure, the 
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The clinical diagnosis of an immediate 
hypersensitivity reaction occurring during anesthesia is 
generally considered to be a difficult task for clinicians. 
When anaphylaxis occurs during anesthesia, it may 
present as cardiovascular collapse or airway obstruction, 
associated or not with cutaneous manifestations. Several 
signs may be misinterpreted, while they simply reveal an 
interaction between the clinical status of the patient and 
the drugs administered, a dose-related side effect of the 
drug or a complication of an excessively light dose of 
the administered anesthesia. Close vigilance is therefore 
essential since most reactions should be well known to the 
anesthetist even before they appear. 

Drug hypersensitivity reactions are responsible for 
significant morbidity and mortality as well as socio-
economic costs that have yet to be fully calculated. Current 
epidemiological data have to be carefully evaluated since 
the various studies conducted so far have been on different 
populations (either adult or pediatric populations or both, 
in-patients or out-patients), gave different definitions of 

adverse drug reactions/drug allergy, and used different 
methods of data analysis. It should also be kept in mind 
that causality assessment (or drug imputability) mostly 
relies on personal clinical histories that are not accurate 
enough to firmly diagnose a drug hypersensitivity reaction 
and cannot replace drug allergy testing (1).

ANAPHYLAXIS DUE TO DRUGS ADMINISTERED 
IN THE OPERATING ROOM

The nomenclature task force set up by the European 
Academy of Allergy and Immunology (EAACI) has 
proposed that anaphylactic-type reactions be reclassified 
into allergic anaphylaxis and non-allergic anaphylaxis, 
allergic anaphylaxis being further subdivided into IgE-
mediated and non-IgE-mediated reactions (2). 

Immediate hypersensitivity reactions to anesthetics 
and associated agents used during the perioperative 
period have been reported with increasing frequency in 
most developed countries. Most reactions either have 
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The identification of patients at risk for allergic and 
pseudo-allergic reactions during during the perioperative 
period is hampered by the fact that the cause of the 
reaction is not easy to establish. This depends on the large 
number of drugs, diagnostic agents, devices containing 
latex, antiseptics and blood products that are all routinely 
used in anesthesia. The low accuracy of diagnostic 
tests which is the consequence of the frequent non IgE-
mediated mechanism of the reaction, also plays a part. 
About 60% of anaphylactic reactions during anesthesia 
are IgE – mediated. It is important to underline that a 
previous history of specific safe exposure to a product 
does not permit to exclude the risk of having a reaction. 
An uneventful exposure may sensitize an individual to 
subsequent administration (1). However, a systematic 
preoperative laboratory screening (e.g. specific IgE, 
Skin Tests) for the potential of anaphylaxis to products 
used during the perioperative period is not recommended 
in subjects with a negative history of reactions. This 

is because there is a high frequency of false positive 
or negative IgE test results. Several factors have been 
associated with increased risk of developing reactions. 
High risk factors include allergy to a product used during 
anesthesia, previous anaphylaxis or severe reactions 
during anesthesia, and latex allergy.

ALLERGY TO PRODUCTS USED DURING 
ANESTHESIA

Some conditions or characteristics affect the risk of 
developing reactions during anesthesia (Table 1).

DRUGS

There is not enough evidence that allergic reactions to 
anesthetic drugs are associated with previous reactions to 
a drug that is unrelated with those used during the course 
of anesthesia, with rare exceptions (e.g. colloids). 
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Neuromuscular blocking agents (NMBAs) are the 
leading drugs responsible for immediate hypersensitivity 
reactions during anaesthesia. Adequate muscle relaxation 
is a sine qua non of many surgical procedures: e.g. to 
prevent patient movement and injury, to permit surgical 
access to body cavities, to prevent shivering and decrease 
oxygen consumption. It is an important component of 
anaesthetic technique per se facilitating endotracheal 
intubation, mechanical ventilation of the lungs and the 
treatment of laryngeal spasm (1).

NMBAs are quaternary ammonium compounds 
structurally related to acetylcholine (Ach). They 
impede impulse transmission at the neuromuscular 
junction binding to the subunit of the Ach receptor. 
There are structural differences between depolarizing 
muscle relaxants (leptocurares)  which are thin, flexible 
molecules, and nondepolarizing muscle relaxants 

(pachycurares), which are large, rigid ring systems into 
which the quaternary groups are incorporated (2).

Depolarizing (non competitive) NMBAs bind to the α 
subunit of the Ach receptor thus initiating depolarization 
of the membrane and muscle contraction. NMBAs are 
not rapidly hydrolyzed by acetyl cholinesterase but, 
leaving the ion channel in a depolarized state, render it 
refractory to further Ach, i.e. giving a depolarizing or non 
competitive block. There are no antagonists to depolarizing 
NMBAs such as suxamethonium, succinylcholine, and 
decamethonium. 

Suxamethonium, a dimer of ACh, has a very fast onset 
but short duration of action, that make it an indispensable 
tool in the management of anaesthetic emergency 
situations, when rapid control of the airway is required 
(e.g. “crash” induction, laryngospasm) (1). 

Succinylcholine has a rapid onset (30–60 sec.) and a 
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neuromuscular blocking agents (NMBAs) contribute to 50-70% of allergic reactions during anaesthesia. The 
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The goal of antibiotic therapy is to achieve the 
best possible clinical outcomes while consuming the 
least amount of hospital resources. Antibiotics may 
be prescribed both for treating acute events and for 
prophylaxis even in a perioperative environment. An 
increased number of patients report reactions to certain 
molecules. Ten to 20% of patients of all ages, in facts, 
report symptoms suggesting a hypersensitivity reaction 
to one or several anti-infectious drugs, betalactams being 
involved in 80% of cases in the pediatric population 
(1). Even though most reactions reported in children 
do not result from drug hypersensitivity, when children 
report a history of anaphylaxis and immediate urticaria 
and angioedema, the risk of hypersensitivity is high 
(1). Moreover, when antibiotics are injected during the 
perioperative period as prophylaxis or treatment, they 
appear to be responsible for 15% of the allergic reactions. 
Anaphylaxis triggered by antibiotics primarily involves 
penicillins and cephalosporins (70%), which share the 
betalactam ring, and it may occur at first exposure to the 

allergen. 
 Beta-lactam antibiotics (BLs) are frequently 

responsible for drug allergy. They comprise more 
than 50 different molecules grouped into two major 
families, namely penicillins and cephalosporins (2). 
Benzylpenicillin (BP) was the first reported BL involved, 
followed over the years by different penicillins and 
cephalosporins, with amoxicillin now being the drug 
which most frequently induce reactions (3). The term 
“allergy”, though, is often applied incorrectly by both 
patients and doctors to any adverse reaction that occurs 
during treatment with penicillins, and many “adverse 
effects” are clearly intolerances (4). 

CLASSIFICATION OF ALLERGIC REACTIONS TO 
ANTIBIOTICS

Allergic reactions to drugs are induced by different 
immunologic mechanisms that are mainly  IgE-dependent 
or T cell-mediated reactions (5). The European Network 
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Many products derived from the latex of Hevea 
brasiliensis (rubber tree) contain allergenic latex proteins. 
Sensitization occurs by direct contact with latex products 
or by inhalation of airborne latex particles. Subjects 
commonly considered to be at high risk for latex allergy 
are rubber industry workers, children with spina bifida or 
urological abnormalities, children undergoing multiple 
surgical procedures and with urinary catheterization 
and health care workers. In addition, atopic patients are 
reported to be more susceptible to latex allergy than non 
atopic individuals. Latex products can trigger immediate, 
IgE-mediated (urticaria, asthma, rhinitis, conjunctivitis, 
orbit edema, angioedema, lip edema, anaphylaxis) and 
delayed, type IV (contact dermatitis) allergic reactions 
(1, 2, 3).

LATEX PROTEINS

Natural latex is a milky sap produced by many different 
plants. The latex that is used industrially is derived almost 
exclusively from the rubber tree, Hevea brasiliensis, 
which belongs to the Euphorbiaceous family (4). This sap 
is processed to make many rubber products used in the 
home as well as in workplaces, such as balloons, gloves, 

rubber toys, pacifiers, baby-bottle nipples, rubber bands, 
adhesive tape, bandages, diapers, sanitary pads, condoms, 
etc. In addition, many medical and dental supplies 
containing latex include gloves, urinary catheters, dental 
dams and material used to fill root canals, as well as 
tourniquets and equipment for resuscitation. Latex is 
composed of spherical poly-isoprene droplets coated 
with a layer of water-soluble proteins. It contains variable 
amounts of water-soluble proteins that can be recognized 
as allergens by the human immune system (5). Latex 
concentrate contains about 1% total protein, a small 
fraction of which remains in the resulting manufactured 
product as residual extractable protein. This protein 
material binds to a specific human IgE antibody and has 
been implicated in severe allergic reactions. By contrast, 
dry rubber contains very little protein and is therefore 
much less immunogenic than latex sap. Latex gloves 
cause both allergic and non-allergic symptoms to different 
rubber products. The allergen that is the actual substance 
that induces the allergy is a protein constituent of the latex. 
Several allergens have been cloned and others partially 
characterized (Hev b 1-14) (Table 1) (6). Hev b 1 and Hev 
b 3 are major allergens in children with spina bifida and 
urological congenital anomalies, whereas Hev b 2 and 
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Anesthesia is commonly regarded as a high-risk 
activity. Nevertheless, many Authors acknowledge that 
impressive safety improvements have been made in this 
field, so that recent reports have been able to conclude 
that anesthesia-related mortality has drastically decreased 
in the last two decades (1). However, anaphylaxis remains 
a major cause of concern for anesthetists who routinely 
administer many potentially allergenic agents. Therefore, 
they are considered as the medical practitioners who are 
most likely to see severe anaphylactic reactions. 

In fact, every drug used in anesthesia has been 
reported to cause a reaction, and no pre-medication has 
proven to be able to prevent anaphylactic reactions (2). 
On the contrary, preventing second reactions in patients 
with a history of anaphylaxis, or major undiagnosed or 
undocumented adverse events during anesthesia may 
reduce the incidence of anesthetic anaphylaxis. Therefore, 

a specialist in allergy-immunology should evaluate 
patients who have experienced anaphylaxis, in order to 
reduce second reactions.

CAUSAL AGENTS

The overall distribution of the various causal agents 
incriminated in anaphylaxis during anesthesia is similar 
in most reported series. Neuromuscular blocking agents 
(NMBAs) represent the most frequently involved 
substances, involved in 50 to 70% of reactions occurring 
during anesthesia, followed by latex (12 to 16.7%) and 
antibiotics (15%) (see Chapter “Epidemiology” – Table 
1).

Hypnotics
Hypnotics commonly used in anesthesia are 
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Anesthesia may often be considered as a high-risk procedure and anaphylaxis remains a major cause of concern 
for anesthetists who routinely administer many potentially allergenic agents.  Neuromuscular blocking agents, 
latex and antibiotics are the substances involved in most of the reported reactions. Besides these three agents, a 
wide variety of substances may cause an anaphylactic reaction during anesthesia. Basically all the administered 
drugs or substances may be potential causes of anaphylaxis. Among them, those reported the most in literature 
include hypnotics, opioids, local anesthetics, colloids, dye, Non-Steroidal Anti-Inflammatory Drugs (NSAIDs), 
Iodinated Contrast Media (ICM), antiseptics, aprotinin, ethylene oxyde and formaldehyde, and protamine and 
heparins. No premedication can effectively prevent an allergic reaction and a systematic preoperative screening 
is not justified for all patients; nevertheless, an allergy specialist should evaluate those patients with a history 
of anesthesia-related allergy. Patients must be fully informed of investigation results, and advised to provide a 
detailed report prior to future anesthesia. 
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Anesthesiologists administer different drugs during the 
perioperative period, including blood products and drugs, 
or manage patients during exposure to multiple foreign 
substances, all of which have the potential to produce a 
spectrum of adverse reactions (1). Any drug administered 
during anesthesia can produce potentially life-threatening 
immune-mediated anaphylaxis. 

Unfortunately, patients may not always know that 
they are sensitized to a drug or protein by previous 
exposure. Intraoperative anaphylaxis, especially after 
anesthesia induction, is often problematic because the 
patient is exposed to multiple drugs in an extremely short 
period, including induction drugs, opioids, antibiotics, 
neuromuscular blocking agents (NMBAs) and occult 
antigen such as latex or drug additives/preservatives. The 
drug responsible for the adverse reaction can be better 
identified in case of anaphylaxis. According to Mertes 

and coworkers, NMBAs represent the most frequently 
involved substances, with a described range from 50 to 
70% out of the reactions, followed by latex (12% to 16%) 
and by antibiotics (15%) (2). Hypnotics and opiods were 
involved in 3.0% and 1.3%, respectively (2). 

Perioperative anaphylactic reactions are potential 
life-threatening immediate hypersensitivity reactions that 
are unrelated to the drug’s pharmacologic characteristics 
and correspond to immune-mediated allergic and to 
non-immune-mediated, the so-called “pseudo-allergic or 
anaphylactoid” reactions (3).

MECHANISMS AND TIMING OF REACTION

Anaphylaxis is a life threatening reaction resulting 
primarily from the rapid antigen-induced, usually 
immunoglobulin (Ig) E dependent release of potent, 
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Adverse drug reactions or side effects are usually expected, dose dependent, and occur at therapeutic doses. 
Anaphylactic and anaphylactoid reactions are unexpected and dose independent and can occur at the first exposure 
to drugs used during anesthesia. Perioperative anaphylaxis is a severe and rapid clinical condition that can be lethal 
even in previously healthy patients. The initial diagnosis of anaphylaxis is presumptive. A precise identification of 
the drug responsible for the adverse reaction is more difficult to establish in the case of anaphylactoid reaction 
because the adverse reaction could result from additive side effects of different drugs injected simultaneously. 
The timing of the reaction in relation to events, e.g. induction, start of surgery, administration of other drugs, 
i.v. fluids, is essential for the diagnosis. Generally, reactions are predominant in the induction and recovery 
phases, and manifested mainly as cutaneous symptoms. Reactions to drugs coincide with the phases when they 
are administered. Reactions to antibiotics are more frequent in the induction phase, to neuromuscular agents 
in the initiation and maintenance phases and to non-steroidal anti-inflammatory agents in the recovery phase. 
The differential diagnosis of any adverse reaction during or following anesthesia should include the possibility of 
anaphylaxis.
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Significant differences in anatomy and physiology 
in adults and children and special needs of younger 
patients have important consequences on many aspects 
of anesthesia. For both the child’s safety and prevention 
of emotional trauma, children are anesthetized for many 
procedures that adults would receive under conscious 
sedation, local anesthesia or even without anaesthesia. 
Physiological differences between children and adults 
(e.g. water turnover, body composition, oxygen 
consumption) require different techniques, equipments, 
dosages and regimens of fluid management. Surgical and 
post-surgical monitoring of children also requires special 
training and expertise: heart rate, blood pressure and other 
values change as a child grows and are different from 
adult values. Pediatric anesthesiologists must be well-
versed in all growth stages, so that they can choose the 
proper anaesthesia for the child.

The aim of this chapter is to describe some of the 
important properties, dosing regimens, interactions and 
adverse effects of drugs commonly used in pediatric age 
in the perioperative setting.

INTRAVENOUS ANESTHETIC AGENTS

Total intravenous anesthesia (TIVA) is a technique 
that employs intravenous drugs that induce dose-
dependent central nervous system (CNS) depression: 
low doses induce sedation, high doses induce hypnosis or 
unconsciousness. The gamma-aminobutirric acid (GABA) 
and glycine are the major inhibitory neurotrasmitters in 
CNS: GABA receptors are pentameric and composed of  
two alfa, two beta, and one gamma subunit. Intravenous 
anesthetics interact with different components of the 
GABA receptor thus enhancing the GABA inhibitory 
action (1). Many different hypnotic drugs are currently 
available for use in TIVA (Tab. 1).

Barbiturates
Barbiturates are cyclic derivatives of malonyl-urea, 

with hypnotic/sedative and anticonvulsant properties, but 
not analgesic effects. Thiopental is the most commonly 
used barbiturate in children (2). Due to high lipophilic 
properties, it rapidly diffuses into the CNS. In the 
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Total intravenous anesthesia (TIVA) can be defined as a technique in which general anesthesia is induced 
and maintained using only intravenous agents. TIVA has become more popular in recent times because of 
the pharmacokinetic and pharmacodynamic properties of propofol, the availability of short acting synthetic 
opioids, and the development of delivery systems.  Significant differences in anatomy and physiology in adults 
and children and special needs of younger patients have important consequences on many aspects of anesthesia. 
Airway and respiratory complications are the most common causes of morbidity during general anesthesia in 
children. Knowledge of the functional anatomy of airways in children forms the basis in the understanding of the 
pathological conditions that may occur. 
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The asthmatic patient undergoing surgery is at 
risk for a perioperative asthma attack and respiratory 
complications such as aspiration, bronchospasm, and 
prolonged mechanical ventilation (1). General anesthesia 
may trigger asthma exacerbations through several 
mechanisms, including alteration of diaphragmatic 
function, impaired ability to cough and decreased 
mucociliary function. Furthermore, placement of the 
endotracheal tube itself is a potent airway irritant that may 
trigger bronchoconstriction in asthmatics patients. 

The observation that rhinitis and asthma are 
often associated and share similar etiological and 
immunopathological features led to the concept of “united 
airway disease” (2).  Asthma and rhinitis are common 
clinical conditions, and anesthesiologists need to be 
familiar with these disorders in order to select anesthetic 
agents and approaches that will optimize patient status. In 
many cases, a coordinated “team approach” is required for 
such patients who require surgery (3).

The aim of this chapter is to underline the need for an 
accurate clinical and functional evaluation of subjects with 

asthma and/or rhinitis undergoing surgical procedures 
which require general anesthesia, as well as to suggest 
a preventive pharmacological approach for reducing the 
risk of perioperative adverse events.

PREOPERATIVE MANAGEMENT

Patients with asthma
In non-emergency situations, the majority of patients 

with a history of asthma will need to be assessed by 
pulmonologists or physicians trained in respiratory 
diseases to assess the severity of the disease and its 
control. Currently, most internal medicine guidelines 
focus on cardiac evaluation, but a few include pulmonary 
function testing or objective assessment of respiratory 
symptoms as part of a routine preoperative evaluation. 
Indeed, a preoperative careful clinical and functional 
evaluation of respiratory system is essential and should 
be completed at least 1 week before surgery to optimize 
treatment plans.   

- Medical history - Recent exacerbations, increased 
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The incidence of asthma is increasing worldwide, but morbidity and mortality are decreasing, because of 
improvements in medical care. Although the incidence of severe perioperative bronchospasm is relatively low 
in asthmatics undergoing anaesthesia, when it does occur it may be life-threatening. Preoperative assessment of 
asthma should include a specialized medical hystory and physical examination as well as pulmonary function 
testing. Potential trigger agents should be identified and avoided. In many asthmatic patients treatment with 
systemic corticosteroids and bronchodilators is indicated to prevent the inflammation and bronchocostriction 
associated with endotracheal intubation. Nonetheless, acute bronchospasm can still occur, especially at induction 
and emergence, and should be promptly and methodically managed.
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Immediate allergic and pseudo-allergic reactions 
during anesthesia are of great concern because they 
may be severe and life-threatening. Strategies focusing 
on identification of patients at risk are needed for 
preventing perioperative reactions. Clinical history is 
the most important tool for screening these subjects. 
Patients who are at high risk are those who have allergy 
to latex or to other products used during anesthesia, and 
those who experienced previous anaphylaxis or severe 
reactions during anesthesia (1, 2). Therefore, patients 
with a positive or unclear clinical history of perioperative 
allergic reactions should be referred by the anesthetist to 
an allergist with drug testing competence for a thorough 
investigation, including interpretation of skin tests and 
drug challenge, and recognition of the offending product 
before the surgical procedure (Figure 1). 

When this is unavailable an appropriate documentation 

on the products used, including time of onset of 
reaction or type of symptoms, and laboratory tests for 
muscle relaxants and latex that are common causes of 
perioperative reactions should be performed. 

When record of previous reaction exists, patients 
should undergo IgE tests for suspected agents (Figure 
1). IgE-mediated reactions usually occur after previous 
administration of the allergen. The causative role of the 
agent is associated with positive IgE tests in about 60% 
of cases. Skin prick testing permits to investigate more 
types of drugs than blood tests for specific IgE antibodies. 
Hypersensitivity tests have low diagnostic value which 
is also a consequence of different pathophysiologic 
mechanisms (often unknown) involved in the reactions. 
Some agents may induce reactions through a direct non 
IgE-mediated activation of mast cells or complement 
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Hypersensitivity reactions during perioperative period are increasing and may be potentially life-threatening. 
Therefore, major emphasis is given to prevention. We perform a review to examine  which measures should be taken 
to prevent reactions to products used in elective and emergency surgery. Any patient with a history of previous 
anaphylaxis or severe reaction during anaesthesia should be referred to allergist for detection of the offending 
compound. However, the identification of the triggering agent is not always feasible because of the low accuracy 
of diagnostic tests. In these cases and when emergency surgery is required, it should be considered to replace all 
drugs administered before the onset of the reaction with alternatives. Furthermore, any cross-reacting agent and 
latex, especially in patients belonging to populations at-risk for latex allergy should be avoided. In susceptible 
patients, premedication with antihistamines and corticosteroids might reduce the severity of reaction to drugs or 
contrast material while it is unclear whether pre-treatment decreases incidence of anaphylactic reactions. There 
is no evidence that premedication prevents allergic reactions to latex. Overall, physicians should not rely on the 
efficacy of premedication.
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Reaction(s) to anesthesia may present in many 
different ways and the signs and symptoms, which do 
not vary from those of systemic reaction or anaphylaxis, 
may be masked by hypovolemia, light, deep anesthesia or 
extensive regional blockade. Cutaneous symptoms such 
as flushing or urticaria are common, but during anesthesia 
they are usually not visible due to surgical drapery. On the 
other hand, different causes of hypotension or difficulty 
in ventilation, for instance a misplaced tracheal tube or 
equipment failure, should be excluded.

The majority of systemic reactions occur during 
anesthesia within minutes of induction - up to 90% 
reported in one study (1) - and are mainly linked to agents 
given intravenously (2, 3). However, agents administered 
through the skin or mucosa, in the urethra, in contact with 
the peritoneum or subcutaneously take some time to be 
absorbed and therefore cause reactions after more than 
15 minutes. This is the case, for example, with latex, 
chlorhexidine and day patent blue.

For diagnostic purposes and to aid prompt decision-
making, both perioperative allergies and reactions are 
classified according to severity (Table 1).     

TREATMENT (TABLE 2)

In the event of perioperative allergic reactions, there is 
a wide spectrum of severity and combinations of clinical 
features. Although management should be tailored to 
an individual patient, there is consensus that adrenaline 
should be given as soon as possible. In addition to having 
α-agonist activity, adrenaline is a valuable β-agonist 
which is inotropic and a bronchodilator and further 
reduces mediator release (4).     

Immediate management
a) Remove all potential causative agents (including 

colloids, latex and chlorhexidine) and maintain  anesthesia, 
if necessary, with an inhaled agent.

b) Keep the airways open and administer 100% 
oxygen. Intubate the trachea if necessary and ventilate the 
lungs with oxygen.

c) Elevate the patient’s legs if there is hypotension.
d) Administer adrenaline intravenously using 

appropriate dosages either for children or adults: several 
doses may be required.
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Perioperative allergic reactions manifest in various ways. The majority of systemic reactions occur during 
anesthesia within minutes of intravenous induction; however, agents which are administered via other routes may 
cause reactions after more than 15 minutes. Anaphylaxis during anesthesia may present in many different ways 
and the signs and symptoms, which do not vary from those of anaphylactic reactions in general, may be masked by 
hypovolemia, light, deep anesthesia or extensive regional blockade.  Recommendations for treatment are based on 
available evidence in the literature. A treatment algorithm is suggested, with emphasis on the incremental titration 
of adrenaline and fluid therapy as first-line treatment. Increased focus on this subject will hopefully lead to prompt 
diagnosis and rapid, correct treatment.
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