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ARTICLE INFO ABSTRACT

Anaphylaxis is a potentially life – threatening systemic allergic reaction that is rapid in onset
and involves the activation of mast cells and /or basophils. Anaphylactic symptoms develop
within minutes after contact with the eliciting agent, usually reaching the maximum between
30 and 60 minutes. The time frame of reaction depends on the route of contact and speed of
intestinal absorption. After intravenous allergen application, anaphylaxis occurs within
seconds. A severe anaphylactic reaction can be terrifying for the person experiencing it.
Fortunately reactions are usually mild. But because of the suddenness of attacks, wide
spectrum of causes, and variable clinical course, prompt recognition and treatment can be
life saving. The safe use of lignocaine requires knowledge of lignocaine toxicology. This
review offers current understanding of the circumstances that cause anaphylaxis or allergy
due to lignocaine and the management of the same.

INTRODUCTION
Allergic emergencies have been described in humans since
ancient times (Haupt 2008). The term allergy was first described
in 1906 by Clemens von Pirquet, who suggested that in both
immunity and hypersensitivity reaction, antigen induced changes
in reactivity. Overtime the term allergy was used to describe
immunoglobulin E (IgE) mediated allergic disease (Levy 2008)
.At the turn of 20th century a more detailed description of these
events was reported by two French physiologists Paul Jules
Portier and Charles R. Richet who are Noble prize recipients.
They coined the term anaphylaxis which originates from the
French word anaphylactique which means “reverse protection”
(Haupt 2008). Historically, anaphylaxis was triggered by
biological substances such as antitoxin or by medications and
usually occurred in a health care setting (Simons 2004) .The  true
incidence of various types of anaphylactic reactions is difficult to
determine because these reactions are often spontaneous and
unpredictable and are clinically similar to other acute
reactions(Haupt 2008).The cause of anaphylaxis remains
unexplained in up to two thirds of patients( Akin et al.,
2007).Allergic reactions to local anaesthetics are very rare and
represent < 1% of all adverse local anaesthetics reactions( Lee et
al., 2011).   The most common cause of anaphylaxis are food
(61%).Hymenoptera stings (20.4%), and drugs (8.3%).The term
anaphylaxis describes an explosive, often life –threatening
response to the reintroduction of minute quantity of antigen in
direct opposition to tolerance (Adkinson et al., 2006
)Anaphylactic reaction to a drug is any reaction mediated by IgE
antibody specifically formed against this drug or one of its
metabolites( Araujo et al., 2004).  Anaphylaxis is unpredictable
and can occur in anyone, anywhere, at any time. It is under

recognized by patients and under recognized by health care
professionals (Simons 2009). Anaphylactic and anaphylactoid
reactions are unexpected and dose independent and can occur at
the first exposure to drugs (Hepner et al., 2003).The incidence rate
of anaphylaxis is increasing, particularly during the first 2 decades
of life. The true rate of occurrence of anaphylaxis from all triggers
in the general population is unknown. The highest incidence rate
70 per, 100,000 persons-years was found in those 0-19 years of
age. Before the age of 15 years, there is a predilection for males,
but after the age of 15 years, there is a predilection for females. In
middle aged and older adults medications play a greater role in
anaphylaxis (Simons 2009).

An anaphylactic reaction can be classified as either uniphasic or
biphasic. In a uniphasic reaction (UR), symptoms usually begin
within 5 to 30 minutes after exposure to the allergen and disappear
gradually. In biphasic systemic reaction, symptoms of the initial
episode disappear and then reemerge, usually within several
hours, after they have completely subsided. The overall incidence
of biphasic reactions (BRs) varies from 3% to 23%.The initial
description of biphasic anaphylaxis was defined as an
asymptomatic period, lasting from 1 to 8 hours, between the 2
phases. However, subsequent publications also documented a
latent period of 28 to 72 hours. Symptoms of the late response
may be milder, similar or more severe than those of the initial
event (Cohen et al., 2010). Anaphylaxis or Anaphylactic shock is
a sudden catastrophic allergic reaction that involves the whole
body. Latex used in surgical gloves, balloon, condoms, rubber
bands, and many other products may produce anaphylaxis. The
use of universal precaution as a result of acquired immune-
deficiency syndrome epidemic has increased the number of
reactions to latex in health care workers. Anaphylaxis and other

Available Online at http://www.recentscientific.com
International Journal
of Recent Scientific

ResearchInternational Journal of Recent Scientific Research
Vol. 5, Issue, 2, pp.385-396, February, 2014

Article History:

Received 17th, January, 2014
Received in revised form 23th, January, 2014
Accepted 13th, February, 2014
Published online 28th, February, 2014

© Copy Right, IJRSR, 2014, Academic Journals. All rights reserved.

Key words:
Anaphylaxis, Allergy, Allergen, lignocaine,
Epinephrine (Adrenaline), Route of contact,
mast cells, basophils



International Journal of Recent Scientific Research, Vol. 5, Issue, 2, pp.385-396, February, 2014

386

types of IgE mediated allergic reactions tend to occur in
susceptible, genetically predisposed individuals (Haupt 2008).
Allergy to local anaesthetics has for a long time considered a
pseudo-allergic, or anaphylactoid reaction. In anaphylactoid
reaction, clinically not distinguishable from anaphylactic
reactions, endogenous histamine is released by non immune
mechanisms. Methylparaben a preservative found in some local
anaesthectics has been implied in anaphylactoid reaction. Today it
is known that local anaesthetics may trigger allergic reactions type
I (immediate hypersensitivity) and type IV (contact dermatitis).
Ester type anaesthetics cause hypersensitivity type IV, which
amide type anaesthetics may cause both type of hypersensivity.

Hypersensitivity type I to lignocaine has been confirmed by the
development of specific IgE antibodies against the drug and
confirmed by previous studies. Most adverse reactions do not
involve specific immune sensitization being primarily a result of
side effects, toxicity, drug interactions or psychogenic reactions.
Wheezing, heart failure, and death have also been reported after
lignocaine administration in patients with chronic obstructive
pulmonary disease, as well as other manifestations of obscure
nature, such as thrombocytopenia, fixed erythema, and exfoliative
dermatitis (Araujo et al., 2004). Anaphylaxis produces multi
organ dysfunction, including shock. The target organs include the
respiratory, cardiovascular, cutaneous, and gastrointestinal
systems, all of which contain large quantities of inflammatory
cells called mast cells. Because of the complex effects of the
mediators present and the target end organs, the presentation of
anaphylaxis is often unpredictable, with variable signs and
symptoms (Levy 2008). This article provides a background and
current understanding of the circumstances that cause anaphylaxis
or allergy due to lignocaine hydrochloride and the management of
clinical signs and symptoms.

Definitions of Various Terms

The major concern was associated with hypersensivity reactions,
whose symptoms were anaphylaxis like yet did not result from
earlier sensitization.  In 1914, Emil von Behring termed such
reaction as anaphylactoid ones (Krzanowska 2012). The
hypersentivity is defined as objectively reproducible symptoms
and signs initiated by exposure to a defined stimulus at a dose
tolerated by normal persons. Sensitivity is an acceptable
alternative in special circumstances (Johanssen et al., 2004).
The term atopy (from the Greek atopos, meaning out of place) is
also often used to describe IgE- mediated disease. Hypersenitivity
reactions are considered untoward physiologic events mediated
thorough immune mechanism (Levy 2008). Allergy is a
hypersensitivity reaction initiated by specific immunologic
mechanisms. When immunologic mechanisms have been
demonstrated either antibody or cell mediated, the reaction should
be referred to as drug allergy (Johanssen et al., 2004).
Anaphylaxis is a potentially life threatening systemic allergic
reaction, often explosive in onset, with symptoms ranging from
mild flushing to upper respiratory obstruction with or without
vascular collapse(Adkinson et al., 2006 ).

Anaphylaxis is a severe, life threatening generalized or systemic
hypersensitivity reaction. The term allergic anaphylaxis should be
used when the reaction is mediated by immunologic mechanisms,
eg: IgE, IgA and immune complex and complement related
(Johanssen et al., 2004). Drug allergy is one type of unpredictable
adverse drug reaction that encompasses a spectrum of
immunologically mediated hypersentivity reaction with varying

mechanisms and clinical presentations. Adverse drug reactions
(ADRs) are defined as any harmful or unintended reaction to a
drug that occurs at doses used for prevention, diagnosis, or
treatment (Warrington et al., 2011). Drug allergy is an
immunologically mediated adverse reaction. It consists of a two
phases; the indication of a specific immune response on initial
exposure followed by the elicitation of symptoms upon
subsequent exposure to the drug (Adkinson et al., 2006 ).
Adverse drug reaction is defined as a noxious, unintended
response to standard dose of a given agent (Krzanowska 2012).
Clinical responses without well defined immune mediators are
termed anaphylactoid, idiopathic anaphylaxis, and factitious
anaphylaxis. The classic anaphylactic response is an allergic
reaction mediated by IgE. It is classified as type I reaction
according to Gell and Coombs classification and previously been
referred to as reagin- dependent, immediate hypersensitivity or
cytotropic reaction (Haupt 2008). European Academy of Allergy
and Immunology (EAACI) has proposed that anaphylactic -type
reaction should be reclassified into allergic anaphylaxis and non
allergic anaphylaxis. Allergic anaphylaxis being further sub
divided into IgE mediated and non Ig E mediated reaction (Ebo et
al., 2007)

Triggers, Pathophysiology, Pathogenesis of Drug Allergy/
Anaphylaxis

Anaphylaxis is generally occurs on exposure to a specific antigen
and requires the release of pro-inflammatory mediators, but it can
also occur on first exposure, because there is cross reactivity
among many commercial products of drugs (Hepner et al.,
2003).Anaphylactic reactions to local anaesthetics or constituents
of local anaesthetics have been reported; although IgE mediated
systemic anaphylaxis to these agents is rare (European
Anaphylaxis Task Force1998). Although generally considered as
intrinsically safer than general anaesthetics, local anaesthetics can
elicit a variety of side effects (Ebo et al., 2007). Drug allergy is an
immunologically mediated adverse drug reaction. It consists of
two phases; the indications of a specific immune response on
initial exposure followed by the elicitation of symptoms upon
subsequent exposure to the drug. Since drug molecules
(xenobiotics)  are too small to be recognized by the immune
system , it is hypothesized, that the native drug, or more likely , a
metabolite acts as a hapten, binds to a protein carrier and the
hapten – carrier complex is then recognized by T cells(Adkinson
et al., 2006 ).  According to Gell and Coombs, allergic drug
reactions may be classified, at least theoretically, according to one
of the four implicated immunologic mechanisms. Table-
1(Adkinson et al., 2006 ). Local anaesthetics are associated with
hypersensitivity not only to the anaesthetics themselves but also to
the preservatives and antioxidants in them (paraben, sulphites,
carboxy methyl cellulose, para amino benzoic acid, latex, nickel
and antiseptic agents). Nickel may be released from the needles
where as the potential source of latex are mainly vials and
cartridges in the local anaesthetics, syringe knobs and gloves
(Grzanka et al., 2010). Symptoms, severity and time of onset may
vary between patients and from one episode of anaphylaxis to
another. Anaphylaxis can cause death within minutes due to
cardio vascular collapse (more common in adults) or respiratory
tract obstruction (more common in children) if untreated. (Steele
2008).
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The clinical features of anaphylactic reactions are the physiologic
sequelae of release of chemical mediators from tissue based mast
cells and circulating basophils and include a potential for life
threatening vascular collapse and respiratory obstruction. A
clinically and physiologically indistinguishable hypersensitivity
reaction, which is called an anaphylactoid reaction, differs from
anaphylactic reaction only because the chemical mediators are
released by non immunologic mechanism. Because the clinical
features are indistinguishable, both are referred to collectively as
anaphylactic reaction (Little et al., 2003). Some drugs such as
insulin and chymopapain are large protein molecules capable of
eliciting an immune response in their own right. These
“complete” antigen are recognized as foreign and are taken up and
processed by antigen presenting cells. Most drugs however are
small molecules which are not directly recognized by the immune
system. In order to become immunologic such drugs or their
metabolites must first undergo the process of haptenation by co-
valently binding to macro- molecular carrier, usually serum or cell
surface protein. The resultant hapten- carrier complexes are
multivalent and relatively allergenic, capable of eliciting either a
humoral or cellular response or both. Anaphylaxis is IgE
dependent while many skin reactions are lymphocyte mediated.
Immune responses may be directed against a variety of epitopes
including the drug (hapten), the hapten carrier complex (neo-
antigen), or the carrier protein (self antigen) (Adkinson et al.,
2006 ).
Risk factors may also relate to patient factors such as age.
Hypersensitivity reactions are more frequent in adults than
children. Route of antigen introduction impacts anaphylaxis:
parenteral administration increases the severity and frequency of
anaphylactic reactions. The duration of time between the original
anaphylactic reaction and re-administration of the antigen is
important. A lower incidence of reaction occurs when the drug
including the adverse reaction is re-administered 10 year or more
after the adverse event. Constant antigen exposure also affects the
frequency of anaphylactic events (Adkinson et al., 2006 ).
The bio chemical mediators of anaphylaxis are divided into
primary and secondary mediators. Mediators directly released
from mast cells and basophils are termed primary mediators.
Secondary mediators are released from other cell types
(Neutrophil, platelet, and eosinophil derived mediators, activated
complement systems C3a and C5a, C6, C9, activated coagulation
cascade, activated kinin system ( bradykinin). Primary mediators
are sub divided further into preformed and newly synthesized
mediators. Preformed mediators are formed and stored in the intra
cellular granules of mast cells and basophils. Newly synthesized
mediators are derived from the metabolism of arachidonic acid, a
phospholipid derived from cell membrane (Haupt 2008).

Histamine receptors are present in the skin, gastrointestional tract,
heart, vascular bed, and bronchical smooth muscle. Whereas
Histamine 1 receptors are responsible for increases in mucous
production, heart rate, and flushing, Histamine 2 receptors lead to

an increase in vascular permeability, gastric acid secretion, and
airway mucus production. PGD2 (Prostaglandins)and  LTC4 (
Leukotrienes) receptors are present in the skin, bronchical smooth
muscle, and vascular bed and cause bronchoconstriction, a wheal
and flare response, and increased vascular permeability. Proteases
prevent local coagulation and degrade bronchodilating peptides.
Heparin and platelet activating factor can produce local and
systemic anti coagulation (Hepner et al., 2003). Despite the
release of similar mediators during anaphylaxis, mast cells and
basophils differ in several ways.  Mast cells are more abundant
than basophils and generally reside in the connective tissue of
subcutaneous and submucosal areas. Basophils characteristically
circulate in the blood.  Eosinophils are commonly identified in the
tissues and plasma of patients in the anaphylactic and
anaphylactoid reaction.  These cells typically migrate to the site of
antigen introduction.  They are attracted by a variety of
chemotactic factors, including factors, derived from mast cells and
basophils, antigen- antibody complexes, histamine and
complement. Eosinophils function as modulators of the
inflammatory response triggered by mast cell and basophil
activation. Platelets and polymorphonuclear leucocytes also may
be involved in the anaphylactic response.  These cells respond to
mast cell- derived and basophil- derived chemotatic factors and to
tissue injury. They release a variety of mediators that may be
responsible for recurrent and late phase reactions (Haupt 2008).

IgE Mediated Anaphylaxis

The most common and but understood mechanism of anaphylaxis
is IgE dependent immediate type hypersensitivity. This type of
reaction is termed anaphylactic to distinguish such from non IgE
related reaction termed anaphylactoid. (Adkinson et al., 2006 ).
In an anaphylactic reaction previous contact with the drug is
necessary. Anaesthectics are low molecular weight molecules and
are too small to stimulate immune responses themselves. They are
haptens. Haptens are not antigenic unless conjugated to carrier
molecules, mostly proteins. (Soetens 2004). Classically, IgE
isotype antibodies are produced on an initial exposure to an
allergen in susceptible individuals and bind to high affinity Fc εRI
receptors located in the plasma membrane of tissue mast cells and
blood basophils, where as lymphocytes, eosinophils, and platelets
bring IgE antibodies via low affinity Fc εRII receptors. This initial
phase of sensitization is clinically silent. On reexposure ,
multimeric allergen cross- links two specific IgE receptors,
creating a bridge between two IgEs. The two IgE receptors
aggregate and induce a signal transduction  cascade releasing
systemically preformed biochemical mediators, including
histamine, neutral proteases (tryptase , chymase ), and
proteoglycans (heparin ) from intracellur granules in cells with
tissues and blood.  Some of these mediators, such as histamine,
lead to increased nitric oxide production. Newly formed pro-
inflammatory phospholipid  derived mediators , including
prostaglandin D2, leukotrienes, thromboxane A2, and platelet
activating factor , are released soon after.

Thereafter, mast cells release numerous chemokines and
cytokines that initiate recruitment and activation of additional
inflammatory cells. One key issue of anaphylaxis is that a very
small amount of allergen is sufficient for the cells to react. The
involved target organs commonly include the skin, mucous
membranes, cardio vascular and respiratory systems, and the
gastrointestinal tract. (Dewachter et al., 2009) Stimulation of the
mast cell and basophil decreases the concentration of cAMP
(cyclic Adenine Mono-Phosphate) and increases the intracellular

Table 1 Gell and Coombs classification of Immune
mediated Allergic Response

Type Mechanisms Manifestations
I IgE dependant Anaphylaxis, Urtricaria

II
Cell surface antigens

cytotoxicity
Cyto - other cellular

damage

III Immune complex deposition
Vascuilitis, nephritis,

drug fever.

IV
Delayed type

hypersensitivity
Dermatitis or hepatitis
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concentration of ca++, due to increased permeability of the cell
membrane for Ca++ and mobilization from intracellular ca++ stores.
This causes degranulation of preformed mediators and activation
of phospholiphase A2, which liberates arachidonic acid from the
cell membrane. From arachidonic acid via different pathways new
mediators are synthesized. (Soetens 2004)These mediators can be
divided in three groups, depending on the time they are liberated
after stimulation of the mast cell and the basophil. There is an
immediate release of the granule content: the most important
preformed mediators are histamine, tryptase, heparin, and
eosinophil and neutrophil chemotatic factors. Within minutes
newly synthesized  inflammatory  mediators  from the cell
membrane are liberated :leukotrienes  via  the lipoxygenase
pathway ( LTB4, LTC4, LTD4, LTE4 ), prostaglandian via the
cyclo-oxygenase pathway (PGD2) and platelet activating factor.
Finally for several hours cytokines are produced and liberated.
The effects of these mediators are decreased myocardial
contractility, increase heart rate, coronary and pulmonary
vasoconstriction, peripheral vaso-dilatation, increased hepatic
venous resistance with pooling of blood in the splanchnic system,
increased permeability (with 40%loss of intravascular fluid),
smooth muscle contraction in the bronchi, and the gastrointestinal
tract, increased mucus production, stimulation of sensory nerve
endings, and attraction of other inflammatory cells. In addition,
these mediators and inflammatory cells activate the coagulation,
the complement and the kinin kallikerein pathway. (Soetens
2004). Basophils in the peripheral circulation can be reached by
soluble allergens administered intravenously and mast cells at
mucosal membranes, by allergens ingested or inhaled.Following
release into the circulation tryptase rapidly inactivates fibrinogen,
prolonging coagulation with possible disseminated intra vascular
coagulapathy, a rare clinical manifestation of anaphylaxis.  This is
further accentuated by the release of heparin, which is closely
associated with tryptase in the mast cell granule. Tryptase also
reduces the bronchodilatory effects of such neuropeptides as
vasoactive intestinal peptide, inducing bronchoconstriction
(Adkinson et al., 2006 ).

Non IgE Mediated Reaction

The mechanism for non –IgE- mediated anaphylaxis are not as
well elucidated as, IgE- mediated reactions (Adkinson et al.,
2006). In an anaphylactoid reaction IgE antibodies are not
involved previous contact with the drug is not required. Multiple
inflammatory pathways, including immunologic and non
immunologic mechanisms can release vasoactive mediator’s
indepentant of IgE, creating a clinical syndrome identical with
anaphylaxis (Levy 2008). The mediators released during
anaphylactoid reaction originate from mast cells and basophils
and are identical to the mediators of immune- mediated
anaphylaxis. The direct activation of surface receptors on mast
cells and basophils by antigen may be responsible for mediator
release in anaphylactoid reactions (Haupt 2008). IgG mediated
reactions are considered type III reactions according to the
classification of Gell and Coombs or may be referred to as Arthus
reaction (Haupt 2008). Other important pathways include
activation of polymorphonuclear leukocytes (neutrophils ) that
can occur following complement activation by immunologic
(antibody mediated: IgM, IgG- antigen activation) or non
immunologic (heparin- protamine, endotoxin, cardiopulmonary
bypass) pathways.

Complement fragments of  C3, and C5 (C3a and C5a) are called
anaphylatoxins because they release histamine from mast cells

and basophils, contract smooth muscle, and increase capillary
permeability. In addition C5a interacts with specific high affinity
receptors on white blood cells and platelets, causing leucocyte
chemotaxis, aggregation, and activation. Aggregated leucocytes
embolize to various organs and produce micro vascular occlusion
and liberation of inflammatory products, including oxygen free
radicals, lysosomal enzymes, and arachidonic acid metabolites (ie
prostaglandians and leukotrienes) (Levy 2008).The complement
cascade is activated during anaphylaxis. Classic and alternative
pathways of complement activation have been shown. Activated
complement leads to the generation of the anaphylatoxins C3a and
C5a, which contract smooth muscle, increase vascular
permeability, and attract other cells, including neutrophils,
macrophages, and monocytes, to the areas involved.  Complement
components C6 and C9 may cause further membrane damage.
The coagulation cascade and fibrinolytic systems may be
activated through Hageman factor (XII). Activation of these
pathways can produce intravascular coagulation and tissue injury.
The kinin system also is stimulated to produce bradykinin, a
mediator of vascular permeability (Haupt 2008).  Some
individuals release more histamine than normal in response to
some drugs or have an exaggerated haemodynamic response to
histamine and have as a consequence an anaphylactoid reaction.
These individuals are sometimes called ‘super responders’.
Moreover, mast cells of different organs react differently on
different drugs.  Most drugs release histamine from the mast cell
of the skin, which is harmless (Soetens 2004).

Non- Immunologic Release of Histamine

Histamine release can occur from multiple agents, including
drugs, and endogenous neurokinins (i.e. substance P). The
mechanisms involved in non immunologic histamine release
represent the degranulation of mast cells, but not basophils,
through cellular activation and stimulation of phospholipase
activity in mast cells (Levy 2008).

Mediators Released During Anaphylaxis
(Bjoraker 2007)

 Complement ( C3a , C5a anaphylatoxins)
 Heparin
 Histamine
 Kininins
 Leukoagglutinins
 Leukotrienes
 Lysosomal enzymes
 Platelet activating  factor
 Prostaglandins and other arachidonic acid metabolites
 Serotonin.

Differentiation of anaphylactic and anaphylactoid is academic,
because the immediate medical management is identical (Bjoraker
2007).

Signs and Symptoms of Anaphylaxis
(Levy 2008, Steele 2008, Bjoraker 2007)
Criteria for suspecting anaphylaxis; Anaphylaxis is likely when all
three of the following criteria are met.

 Sudden onset and rapid progression of symptoms.
 Life threatening airway, breathing, or circulatory

problem,
 Skin or mucosal changes.

Exposure to a known allergen supports the diagnosis
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Airway – pharyngeal or laryngeal edema, hoarse voice, stridor,
swallowing difficulties. Breathing-coughing, dysponea,
sensation choking, increased respiratory rate, wheeze,
bronchospasm, increased airway secretions, chest tightness, inter
costal and substernal retractions, discomfort, hypoxia, pulmonary
edema, cyanosis and respiratory arrest, tachypnea, acute
respiratory distress
Circulation- shock (pale, clammy),tachycardia, palpitations,
hypotension, diaphoresis, dizziness, arrhythmias (supra
ventricular, ventricular, and asystole), patients may also display
vasodilatory shock (low systemic vascular resistance),pulmonary
vasoconstriction, pulmonary hypertension, collapse, retrosternal
pain, deterioration when sitting or standing, decreased
consciousness, myocardial ischemia, electro cardio graphic (ECG)
changes, cardiac arrest.

Other Symptoms

Skin (Cutaneous): erythema, (flushing) urtrica (hives) flushing,
itching,(pruritis) angioedema.(perioral), sweating, burning,
tingling. Facial edema.
Ophthalamic: Itching, tearing, periorbital edema.
Nose and Mouth: Sneezing, running nose, nasal congestion, met
al., lic taste, swelling.
Gastro-intestional: abdominal pain, cramps, nausea, vomiting,
bloating and diarrhea.
Other organ: acute intra vascular coagulation
Nervous system: dizziness, weakness, anxiousness, fainting,
confusion, agitation, a sense of impending doom, and seizures.
The clinical manifestations of anaphylaxis  depend  on the route
of  administration of the  antigen  or hapten , as well as the exact
type,  quantity, and anatomic  site of the various physiologic
mediators released  and the  end  organ responses to them. These
mediators results from the initial degranulation of mast cells and
basophils and the ensuing biochemical events (Bjoraker 2007).
Clinical manifestations are frequently of greater severity and
duration in the case of immediate allergic hypersensitivity reaction
than in an immediate non allergic hyper sensitivity reaction. The
absence of cutaneous sign does not exclude the diagnosis of
anaphylaxis. Symptoms of a reaction to anaesthetics occur
immediately after the injection to induce anaesthesia; however if
they appear later (up to 1 hour or later) they are probably to latex
or dyes.

The substances responsible for anaphylactic shock in infants are
similar to those used in adults, although latex is the most common
allergen in infants. A primary prevention strategy of latex
sensitization is required in such circumstances.( Mertes et al.,
2011).Cardio vascular symptoms often include hypotension and
tachycardia but may rapidly progress into severe arrhythmias and
cardiovascular collapse if not recognized and treated in a timely
fashion. Because cardiovascular disturbances are the hall mark of
severe anaphylaxis, cardio vascular collapse as the sole feature or
cardiac arrest may the inaugural event. Acute coronary events
associated with hypersensitivity reactions were recently referred
to as Kounis syndrome, which is also called allergic angina or
allergic myocardial infarction. Two variants were described as
the consequences of mast cell mediator release; type I includes
patients without pre disposing factors for coronary artery spasm
with normal cardiac –specific enzyme in variant I, where as acute
infarction may be seen in both groups (type I and II). A threshold
level of mast cell content has been suggested to be involved in the
occurrence of such events. (Dewachter et al., 2009).

Laboratory Tests

There are more than 100 bio markers of mast cell basophil
activation. Currently , histamine and total trypatse  (pro, pro’ and
mature forms of α and β-tryptases) are the only ones measured in
clinical laboratories( Simons 2004 ) .Skin tests remain the gold
standard for the detection of IgE mediated  reaction by exposing
the mast cells of the skin to the suspected allergen in patients
having  experienced anaphylaxis. Tests with progressive exposure
and doses according to a diagnostic protocol established in 1997
are used to diagnose hypersentivity to local anaesthetics. Test
should be performed with preservative free or vasoconstrictor free
local anaesthetics and there should be a control with 0.9% saline.
When diagnostic questions persist, a radioallergosorbent test
(RAST) is performed to detect specific IgE . Since IgE half life is
very short (2 to 4 days), patients may present negative RAST even
with true allergic reaction. The real incidence of anaphylactic
reaction to lignocaine is unknown, but there are reports on allergic
reactions confirmed by high IgE levels. There are no reports to
date on the use of immunoglobulins to patients allergic to local
anaesthetics . Allergologic tests, when adequately used are safe
and valuable to determine the anaesthetic agent of choice (Araujo
et al., 2004).) Skin Prick Test (SPT) and intradermal tests should
be performed 4-6 weeks after the reaction, in specialist
environment with intensive care facilities, since the tests
themselves can induce anaphylaxis very rarely. Drug provocation
test (DPT) with the suspected drug is performed only if case
history, skin test, laboratory test give equivocal results.
(Noormalin et al., 2005). If a drug induced allergic disorder is
suspected, consultation with an allergist experienced in the
identification, diagnosis and management of drug allergy is
recommended (Warrington et al., 2011).

Occasionally patients present for investigation of allergy to local
anaesthetics. This type of investigation should be considered by
individual’s expertise in this area and should not be attempted
casually by clinicians(Finucane 2003).Challenge tests should be
conducted only in appropriately equipped health care facilities,
staffed by health care professionals, who are trained and
experienced in selecting patients, performing challenges ,and
diagnosing and treating anaphylaxis. The potential risk versus the
potential benefit to the individual patient should be carefully
considered before any challenge test is performed (Simons 2009).
It is important to take a thorough history in these cases and review
all relevant medical and dental records. Allergists usually carry
out skin testing. They use a control, a known histamine release
and the local anaesthetics. They inject small quantities of these
substances intradermally and compare the response. The
consensus among allergists is that intradermal testing is a useful
primary screening test. It is important to know that in vitro testing
of local anaesthetics can be performed. Cell cultures of
lymphocytes are exposed to the suspected allergen. If proliferation
of lymphocytes occurs, allergy is suspected. If a leucocyte
histamine response occurs, upon exposure to the local anaesthetic
the results are more concrete. Invitro  tests are strongly
recommended in patients presenting with a history of anaphylaxis
(Finucane 2003). In vitro tests available in clinical practice detect
the presence of IgE antibodies by the radio allergosorbent test
(RAST), ImmunoCAP (Pharmacia Diagnostics Uppsala,
Sweden.) (Simons 2004). Radio allergosorbent test (RAST) is a
technique specific to IgE antibodies in serum. The CAP is an
alternative to RAST. It is a fluoro- immunoassay and is more
sensitive than RAST. Mast cell tryptase (MCT) is the principal
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protein content of mast cell granules and is released, together with
histamine and other amines, in anaphylactic and anaphylactoid
reactions.

Its concentration in the plasma or the serum is raised between,
after reaction which involves mast cell degranulation.
Approximately 99% of the body’s enzyme is located within the
mast cell. It is not present in red or white cells and therefore
plasma concentration are not affected by haemolysis. The basal
tryptase concentration is 0.8 to1.5 ng/ml with the normal value
usually less than 1 ng/ml. The half life is approximately 2.5 hours
with maximum concentration occurring rapidly and certainly with
1 hour. Postmortem analysis of plasma or serum tryptase may
yield meaningful results. Elevated concentrations can be detected
for 12 to 14 hours in the event of death. Plasma or serum tryptase
concentrations of more than 20ng/ml may be seen after
anaphylactic reaction. (Suspected Anaphylactic Reactions
Associated with Anaesthesia, Revised Edition 2003). It has been
suggested that provocative skin testing is safe and effective in
differentiating patients with adverse and true allergic reaction to
local anaesthetics. The propionate of testing suggests that if the
local anaesthetic skin test and progressive challenge is negative it
is safe to use local anaesthetics. It should be emphasized that this
concept of skin testing with local anaesthetics is not universally
shared and some question the reliability of the skin testing (Brown
2007). Gonzalez –Delgado et al., suggest that in case of true
allergic reaction to amide type local anaesthetics, an extensive
allergologic study must be carried out. (Delgado et al., 2006).
John Wildsmith , reports in delayed hypersensitivity due to
epidural block in ropivacaine, in testing their patients’ sensitivity
with a preservative free solution from an ampoule without a latex
rubber stopper(Wildsmith 2005).  Patients presenting an
immediate hypersentivity reaction, should be investigated
immediately for type of reaction (IgE dependent or not) and the
responsible agent. The probability that symptoms are linked to an
immediate hypersensitivity reaction is increased in the presence of
elevated levels of markers such as serum tryptase and plasma
histamine.

Normal levels do not absolutely exclude the diagnosis. A definite
increase in the concentration of serum tryptase (more 25mg/L)
suggests an IgE mediated mechanism.  In the case of
mucocutaneous reaction, the concentrations are often normal and
tend to be only slightly elevated if the systemic reaction is
moderate. The optimal time for sampling is 15-60 minutes, for
grade 1 and 2, and 30 minutes to 2 hours for grade 3 and 4. The
results remain positive for more than 6 hours in severe cases. The
available evidence suggests that an increased concentration of
histamine without elevation of tryptase in plasma may be due to
an immediate allergic or non allergic hypersensitivity reaction
activated exclusively by basophils. The histamine peak is
observed in the first minutes following the reaction, the severity of
which increase as the histamine peak rises.  The elimination half
life is 15-20 minutes. The plasma histamine concentration, when
available should be measured at the earliest opportunity after the
start of the reaction, especially when it is mild. For isolated
mucocutaneous (grade 1) reaction, the ideal delay should be less
than 15 minutes after the reaction, for grade 2 reactions within 30
minutes and for more severe reactions within 2 hours.  In the case
of an ultimately fatal reaction, blood samples taken for
determination of tryptase and specific IgE associated with the
suspected allergen should preferably be taken before abandoning
resuscitation rather than after death. Sampling should be from the

femoral area. The total IgE assay has no diagnostic value. The
search for specific IgE in serum is based mainly on quaternary
ammonium ions. It is useful to investigate these specific IgEs
during investigation of immediate hypersensitivity reaction or
when a difficulty arises in the interpretation of a negative skin test
with clinical symptoms of an immediate hypersensitivity reaction.
At present, skin testing, including skin prick test (SPT) and
intradermal tests (IDT) are indirect means for diagnosis of IgE
dependent allergies.

In order to recover allergic mediators from mast cells and
basophils, skin tests should be performed 4 to 6 weeks after the
hypersensitivity reaction (immediate type). Before performing
skin tests, the patients’ informed consent should be obtained, and
drugs known to inhibit skin reactivity ( eg, anthistamines and
some psychotropics) should be  stopped some days before testing.
The following conditions are not contraindications to the
performance of skin tests according to: (Societe Française
d’anesthesie et de Reanimation SFAR) (Societe Française
d’Allergologie –SFA) SFAR-SFA young age, treatment with β
blockers (expect for β lactams), medium to high dose maintenance
or short time high dose oral corticosteroids and angiotensin
converting enzyme inhibitors. The sensitivity of SPT is inferior to
that of IDT. According to SFAR-SFA criteria, a positive SPT
result is defined as the appearance of a wheal that has a diameter
3mm greater than that of the negative control or a diameter of at
least half the diameter of the positive control wheal. The SFAR-
SFA criterion for a positive IDT result is the appearance, after 20
minutes of an erythematous wheal (often pruritic), the diameter of
which is atleast equal to twice that of the post injection wheal. The
currently available cellular assays are the histamine release assay,
the basophil activation test (by flow cytometry) and the
leukotriene release test (cellular antigen stimulation test). Above
tests are unnecessary if the diagnosis is obtained with skin tests or
specific IgE assays. Cellular assays are performed where skin test
results are difficult to interpret. In the case of a grade II or higher
reaction with negative skin test results for all suspected
substances, a cellular assay may be performed. When the allergen
is not present in a suitably reactive form (drug metabolites) only
provocation tests can confirm the diagnosis.

Tests are conducted at least 1 month after the hypersensitivity
reaction using the same drug and often the same route of
administration as when the reaction occurred.  They should be
conducted under strict supervision and only in specialized center
with monitoring and resuscitation facilities. Before, informed
consent is obtained, the patient must be fully informed about the
tests and the associated risks and receive a comprehensive
information sheets. In provocation tests using local anaesthetics , a
dose of 0.5 to 1 ml of undiluted local anaesthetic solution (
without adrenaline) is injected subcutaneously. The result is
considered negative if no immediate hypersensitivity reactions
occur within 30 minutes of injection. A positive diagnosis of an
immediate allergic hypersensitivity reaction is based on a positive
skin test results, the results of laboratory tests, consistency
between the results and the clinical picture and the anaesthesia
protocol. The patient is informed by letter and on the allergy card
– of the conclusion of the allergist/ anaesthetist. Advice on matters
relating to anaesthesia can only originate from anaesthesists. The
patient should be encouraged to carry the letter, allergy card at all
times example with personal identity papers. The wearing of
medical alert bracelets or tags should be encouraged. For patients
previously defined as at risk, investigations are necessary to detect
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allergic sensitization, before anaesthesia is administered.  If a local
anaesthetic technique was used, conduct a challenge test, but first
ensure skin test results are negative. Premedication is not effective
in preventing an immediate allergic hypersensitivity reaction.
There is no evidence that premedication with a single dose of a
corticosteroid is effective in preventing an immediate
hypersensitivity reaction. Resuscitation of the cardiovascular
system is easier in patients who have not been on anaesthetic
drugs that can alter cardiovascular function (Mertes et al., 2011).
Because of the risk of life – threatening reactions, challenge tests
are not done expect for local anaesthectics( Soetens 2004).
Skin testing is the least expensive and most widely used method
for pre testing anaesthetic drugs. Because anaphylaxis can occur
in response to even small quantities (0.02ml) of an agent, even
when diluted 1000 fold, resuscitation agents and skilled personnel
must be readily available (Bjoraker 2007).

In vitro testing is much more convenient and completely safe for
the patient. RAST is the most useful test and involves exposure of
the patients’ serum to the questionable allergen. The latter is
bound to an insoluble, drug allergen –martix complex, and if the
patient is capable of reacting to the allergen, his or her serum IgE
will bind to the drug allergen matrix complex as well. To measure
the quantity of the patients, serum IgE bound to the drug allergen
–matrix complex, they are combined with radiolabeled antihuman
IgE, and the radio activity is measured.  A low level of
radioactivity indicates high occupation of the drug allergen-
matrix complex by the patients’ serum IgE or true allergy.
Conversely, a high level of activity indicates unlikely allergy.
However, a deficiency of RAST is that many drug allergens –
matrix complexes are not available commercially. Another in
vitro test, the leukocyte histamine release test, does not require
commercial allergen- matrix complexes.  This test is conducted
through direct exposure of a suspension of the patients’ leukocytes
to the allergen. Histamine release is measured fluorometrically or
with a radio enzymatic assay. For patients requiring treatment
with drug that has previously caused an allergic or anaphylactoid
response, or for atopic patients with multiple drug allergens,
pharmacologic prophylaxis may be required (Bjoraker 2007).

Management and Prevention

An estimated 1500 people die of anaphylaxis per year, stressing
the importance of prevention as well as prompt diagnosis and
treatment (Little 2003). Management of anaphylaxis includes
discontinuation of the presumptive drug and anaesthetic,
aggressive pulmonary and cardiovascular support and epinephrine
((Hepner et al., 2003).Investigations start with a detailed clinical
history, including the previous anaesthetic history, previous
allergies, the drugs used before and during the suspected
anaphylactic reaction, severity of the symptoms and the timing of
the drug administration in relation to symptoms. Further
investigation consists of intraoperative and postoperative tests.
The intraoperative tests try to determine if the reaction is immune
mediated. The post operative tests try to identify the responsible
drug (Soetens 2004). Prevention includes avoiding risky practice
pattern, as well as the following measures. I) Intradermal skin
testing. II) Radioallergosorbent test (RAST). III) Leukocyte
histamine release test. IV) Pharmacologic prophylaxis. The
ultimate prevention of anaphylaxis and anaphylactoid reactions
would be the elimination of exposure to all foreign materials,
substances, and drugs, which of course is absurd. The practical
approach is to prevent re-exposure to known allergens and to
avoid risky patterns of practice (Bjoraker 2007).

In evaluating a patient with anaphylaxis, the medical history is the
most important consideration when deciding whether in fact the
patient has had anaphylaxis and if so determining the cause of
episode (Levy 2008). Parenteral medications may cause
anaphylaxis.  The treatment of anaphylaxis consists of primarily
of preventive measures, specifically, the avoidance of known
precipitants. The more immediate the reaction after the antigen
exposure, the more severe the reaction is likely to be. Particular
attentions to the  respiratory and cardiovascular  system is
paramount and must include watching for the development of
laryngeal edema and bronchoconstriction  as well as monitoring
the arterial blood gases, blood pressure, and cardiac rhythm. Close
electrocardiographic monitoring is essential because the sequelae
of anaphylaxis and its therapy are potentially arrhythmogenic.
Hypotension, acidosis, hypoxia, pressors and bronchodilators are
well described predisposing factors for cardiac arrhythmias. (Little
et al., 2003).   Patients should be placed in the recumbent position,
with lower extremities elevated to increase fluid return centrally,
thereby increasing cardiac output. Airway protection should be
ensured in the event of vomiting (Kosboth et al., 2009). Elevation
of legs will instantaneously increase the circulatory volume with
more than half a litre( Soetens 2004) .Adequate intravenous
access should be established as soon as possible, initially with two
18 gauge or large peripheral catheters. The maintenance of an
adequate airway and ventilators are essential. Supplemental
oxygen should be administered. Intubation and assisted ventilation
may be necessary in case of severe bronchospasm. Although
intubation is usually feasible, edema of the tongue, larnynx, or
vocal cords may obstruct the upper airway and preclude oro-
pharyngeal or naso-pharyngeal intubation. T o ensure a patent
airway in such instances, cricothyroidotomy or tracheotomy may
be necessary. Cricothyroidotomy is preferred to tracheotomy
when done in an emergent situation, as it is easier to perform and
usually safer. Epinephrine should be administered first to treat all
initial manifestations of anaphylaxis.

Alone, it may reverse rhinitis, urticaria, bronchoconstriction, and
hypotension.  The failure to administer epinephrine or delay in its
administration may be fatal. If shock develops intramuscular
(I/M) or subcutaneous (S/C) epinephrine is unlikely to be
absorbed. In this setting, epinephrine should be given
intravenously. If intravenous access is not easily obtained,
epinephrine should be given via endotracheal tube. If hypotension
persists, pressors; such as nor epinephrine, dopamine, or
phenylephrine, should be administered. Parenteral administration
of histamine receptor antagonists is preferred over oral
administration. The H1 receptor blocker diphenhydramine (50 mg
for an adult) can be bloused intravenously. The H2 receptor
blockers cimetidine (300 mg for adult) or ranitidine (150 mg for
adult) can be infused over 3 to 5 minutes. Antihistamines are more
effective in prevention than   in treatment of full-blown
anaphylaxis and should be never be used as the primary therapy
for anaphylactic shock. Although glucocorticosteroids are not of
immediate clinical benefit, they help to reduce bronchospasam
and laryngeal edema and to provide blood pressure support when
used   in high doses and for prolonged attacks. Because of the
possibility of a late recurrence, patients should be monitored in the
intensive care setting for 8 to 12 hours after resolution of
symptoms (Little et al., 2003). Vaso vagal episodes are among the
most common conditions confused with anaphylaxis. Bradycardia
, pale skin, and diaphoresis in  an  acutely ill  patient suggestive of
vasovagal attack , in contrast to the tachycardic, flushed
appearance typical of anaphylaxis( Haupt 2008).
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If intubated patients are unable to breathe spontaneously or have
labored respiration, mechanical ventilation should be initiated.
The mainstay of pharmacologic therapy for anaphylaxis is
epinephrine. Epinephrine is of proven efficacy in reversing the
bronchoconstriction and hypotension associated with anaphylaxis.
The α-adrenergic vaso-constrictive properties of epinephrine may
increase diastolic pressure and enhance coronary flow. The β
adrenergic stimulation reveres bronchospasm, increases,
myocardial contractility and increases heart rate. All medical
personnel should be aware that two dilution of epinephrine are
commonly available: a 1:1000 and a 1:10000 dilution is available
in the form of pre filled syringes for rapid intravenous injection
and is often used for cardio pulmonary resuscitation.
Antihistamines are logical addition to the pharmacologic
management of anaphylaxis because they block mediator release
from mast cells and basophils. Fluid therapy is an essential
component of anaphylaxis treatment. Fluids reverse the
intravascular volume deficits typical of anaphylaxis. Crystalloid
and colloidal fluids are effective. Clinicians should be aware that
two or three times as much crystalloid is required, compared with
colloid to achieve comparable intravascular volume replacement.
Glucagon a pancreatic hormone that increases intracellular cAMP
levels by activating adenylate cyclase, was effective in a case
report of a patient with anaphylaxis who was receiving beta
blocker therapy. Because calcium enhances mediator release it has
been speculated that calcium blockers might be useful in
anaphylaxis. (Haupt 2008) .Stimulation of the β1- adrenergic
receptors decreases hepatic venous resistance (and as a
consequence increases venous return) and increases cAMP in the
mast cells and basophils. Because of its β adrenergic effects,
adrenaline is more useful than the pure α adrenergic agonists
(example nor adrenaline)(Soetens 2004) Mortality of anaphylaxis
increases if the administration of adrenaline is delayed, if the
adrenaline is used inappropriately, in patients with asthma or
cardiovascular disease and in the elderly. The usefulness of
corticosteroids in treating acute reactions is controversial too.
Corticosteroids may require 12- 24 hours to work (Soetens 2004).
Correct management of anaphylaxis during local anaesthesia
requires, prompt recognition and treatment of the acute event and
subsequent determination of the responsible agents with strict
avoidance of subsequent administration of all incriminated and /or
cross reacting compounds. (Ebo et al., 2007) Pretreatment with
glucocorticosteriods and anti histamines markedly reduces the
occurrence of subsequent reaction (European Anaphylaxis Task
Force 1998).

The clinician must have a high index of suspicion for anaphylactic
and anaphylactoid reactions because they require a prompt clinical
diagnosis and a rapid therapeutic response. Because anaphylactic
and anaphylactoid reactions both represent sequelae of mast cell
and basophil degranulation, the therapeutic approaches to these
disorders are identical. Initial attention should be given to
assessment and stabilization of the pulmonary and cardiovascular
manifestations of anaphylaxis, because these are the major cause
of death. Epinephrine is the mainstay of initial management and
should be administered immediately. It decreases mediator
synthesis and release by increasing intracellular concentrations of
cyclic adenosine monophosphate (cAMP) and antagonizes many
of the adverse actions of the mediators of anaphylaxis. Aqueous
epinephrine 0.01mg/kg (maximum dose 0.5mg) administered
intramuscularly every 5 to 15 minutes as necessary to control
symptoms and maintain blood pressure, is recommended. The

participants of (National Institute of Allergy And Infectious
Disease- NIAID) (Food Allergy and Anaphylaxis Network –
FAAN) NIAID / FAAN symposium concluded that the
intramuscular administration of epinephrine in the anterior lateral
thigh is preferred over subcutaneous injection (Kosboth et al.,
2009). The rationale for intramuscular injection is that striated
muscle is well vascularized, facilitating rapid systemic absorption
and prompt achievement of peak epinephrine pharmacologic
effects. In contrast, subcutaneous tissue consisting mostly of
poorly vascularized adipose tissue is an excellent repository for
slow absorption of injected substances (as used to advantage in
subcutaneous immunotherapy with allergens) and time to peak
epinephrine pharmacologic effects is variable (Simons 2009). In
cases of severe laryngospasm or frank cardiovascular collapse, or
when there is an inadequate response to subcutaneous epinephrine
administration and fluid resuscitation, intravenous epinephrine is
an option. There is no established dosage regime for intravenous
epinephrine in anaphylaxis, but suggested dosages are 5 to 10 /µ g
bolus (0.2 /µ/kg) for hypotension and 0.1 to 0.5 mg in the setting
of cardiovascular collapse, When epinephrine is administered
intravenously, the clinician should be aware of the potential
adverse consequences of severe tachycardia, myocardial ischemia,
hypertension, severe vasospasam and gangrene the latter when
infused by peripheral venous access (Kosboth et al., 2009).
Epinephrine is a direct acting sympathomimetic α adrenergic
agonist with cyclic adenosine monophosphate- mediated,
complex, and bidirectional pharmacologic effects on many target
organs. Achieving high plasma and tissue epinephrine
concentration rapidly appears to be critical for reversal of
hypotension and possibly for survival. Epinephrine has a narrow
toxic- therapeutic index. (Risk to benefit ratio).

Administered to individuals of any age, in therapeutic doses, by
any route, including inhalation, it may cause pharmacologic
adverse effects such as anxiety, fear, restlessness, headache,
dizziness, palpitations, pallor, and tremor. Rarely , and especially
after over dose , it may lead to ventricular arrhythmias, angina,
myocardial infarction, pulmonary edema, sudden sharp increase in
blood pressure, and intracranial hemorrhage. The risk of
epinephrine adverse effects may be increased in individuals with
some pre- existing cardiovascular, central nervous system , or
thyroid disease; in person using monoamine oxidase  inhibitors ,
which block epinephrine metabolism , or in those using tricyclic
anti depressants or cocaine, in whom epinephrine duration of
action prolonged. There is, however no absolute contraindication
to epinephrine use in anaphylaxis. Despite the absence of clinical
trials, evidence from clinical pharmacology studies, epidemiologic
studies and other investigation supports the use of epinephrine in
anaphylaxis. Epinephrine is usually, but not always, effective in
the first aid treatment of anaphylaxis. Many potential reasons for
lack of response can be identified. These include rapid
progression of the episode, and failure to give epinephrine in a
timely manner or to administer it correctly. In 10% of anaphylaxis
episodes epinephrine does not work even if given promptly. (If
the individual is standing, venous return is decreased, the
ventricles are empty, and death may occur despite timely
epinephrine induced reversal of vasodilatation and shock.  In
obese individuals intramuscular injections of epinephrine may
inadvertently end up being subcutaneous injections unless a
needle at least 2.5 cm (1 inch) is used to penetrate the fat pad over
the vastus lateralis muscle. It is difficult to inhale the large number
of epinephrine puffs required because of vasoconstriction of the
orophrangeal mucosa, causing tingling and burning senstation.
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Epinephrine should be stored at room temperature (15 c to 30 c) to
prevent oxidation and inactivation. Auto injectors may not
provide an optimal dose of epinephrine, even if their contents
appear to be clear and without apparaent pink or brown
discoloration from oxidation of epinephrine to adrenochrome or
melanin. Significant reduction in epinephrine bio-availability,
from out of date auto- injectors has been documented, and their
measured epinephrine content correlates irreversibly with the
length of time past the expiration date.

Oral epinephrine administration is ineffective because of
metabolism by catechol-o- methyltransferase in the wall of the
gastro-intestional tract and by monoamine oxidase in the wall of
the gastro-intestinal tract and in the liver. Based on the precedent
of using sublingual nitroglycerin for treatment of angina, the
feasibility of sub lingual epinephrine administration for the first
aid treatment of anaphylaxis is being explored in clinical
pharmacological studies. Individuals with anaphylaxis, especially
those feel faint or dizzy because of impending shock, should be
kept in the supine position, unless they are vomiting or
experiencing severe respiratory distress. During  extreme
vasodilatation , blood return  to the vena cavae, right and left
chambers of the heart, and coronary arteries is more likely to be
maintained if they are supine than they are seated or standing.
Histamine is an important in anaphylaxis.  H1, antihistamines are
commonly used to relieve cutaneous signs and symptoms such as
itching, flushing and urticaria, but play little , if any role in relief
of bronchospasm or gastro-intestinal symptoms; fail to relieve
upper airway edema or hypotension; and in usual doses do not
reduce the explosive release of histamine and other mediators of
inflammation from mast cells and basophils. In clinical
pharmacological studies conducted in fasting individuals, onset of
activity of orally ingested H1 antihistamines does not occur until
40 to 60 minutes after ingestion and maximal activity is not
achieved for at least 4 hours (Simons 2004).  Delay in injecting
epinephrine (adrenaline) has been associated with fatality or
hypoxic – ischemic encephalopathy. (Medical Information to
Support the Decision of TUE Committees Anaphylaxis)

In pregnant women because of the risk of hypoperfusion of the
placenta caused by epinephrine, treatment of the hypotension
should be started with intravenous ephedrine (10 mg, repeated
every 1 to 2 minutes, with a maximum cumulative of 0.7-1
mg/kg). In addition, the patient should be placed in left lateral
decubitus. In case of ineffectiveness, switch to epinephrine.
(Mertes et al., 2005) Cardiac arrest in the pregnant women, fet
al., resuscitation is achieved by stabilizing the hemodynamic
situation of the mother. The management algorithm for cardiac
arrest in term of drug allergy, intubation, and defibrillation is
unchanged. The specifics of managing anaphylactic shock are
applicable to the pregnant women as follows; control the mother’s
airway, oxygenate without delay, and bear in mind the anatomical
and physiological changes affecting the respiratory system in
pregnancy. Position the patient in the left lateral decubitus
position (150) or manually displace the uterus to the left to reduce
aorta caval compression. Adrenaline is used in the same way to
treat anaphylactic shock as it is in the non pregnant patient. One
may use solution such as hydroxyethyl starch to replenish
vascular volume. (Mertes et al., 2011). Skin tests remain the gold
standard for the detection of IgE mediated reaction by exposing
the mast cells of the skin to the suspected allergen in patients
having experienced anaphylaxis (Dewachter et al., 2009). The
physician should be prepared to reverse α- mediated effects of

epinephrine injection with locally injected phentolamine if signs
of ischemia or necrosis develop.

Immunomodulation

Sub-cutaneous injections of anti IgE antibody, although not
curative, potentially provide an increased margin of protection
against in adverentently ingested foods (and other allergens) for
many patients risk of anaphylaxis. For anaphylaxis triggered by
medication, if it is not possible to substitute an alternative drug,
physician supervised desensitization strategies with the offending
agent are effective and safe, particularly for beta-lactam or other
antibiotics, aspirin or other non steroidal anti inflammatory drugs,
and chemotherapy agents. Desensitization lasts as long as the
medication is regularly administered; however immunologic
tolerance does not occur, and if the medication is discontinued for
a time, symptoms recur when it is restarted. (Simons 2009).
Immunogloblulins are used to passively immunize patients,
preventing the development of a certain disease or allergic
reactions (for example, bee poison). There are no reports to date
on the use immunoglobulins to patients allergic to local
anaesthectics(Araujo et al., 2004). Even though the mechanism of
desensitization unknown, it is assumed that signal transduction in
mast cells is abolished during the process (Hepner et al., 2003).

DISCUSSION
In 1998, the Joint Task Force on Practice Parameters defined
anaphylaxis as an immediate systemic reaction caused by rapid,
IgE, mediated immune release of potent mediators from tissue
mast cells and basophils. Anaphylactoid reactions, which mimic
signs and symptoms of anaphylaxis, but are caused by the non IgE
mediated release of potent mediators from mast cells and
basophils (Levy2008). Systemic anaphylaxis can be dramatic and
disturbing syndrome that occasionally can be fatal. (Miller et al.,
2008). Although it varies in severity, anaphylaxis is the most
severe of the immediate hypersensitivity reactions. Anaphylactic
shock refers to the complete cardiovascular collapse that may
result. The classic anaphylactic reaction is mediated by
immunoglobulin E (IgE), antibodies formed in response to prior
exposure to a foreign antigen. In many cases, low molecular
weight drugs are too small to be antigenic alone, but they may
combine as hapten with endogenous protein carriers to form an
antigenic complex (Bjoraker 2007). In retrospective studies
analyzing recurrent episodes of anaphylaxis, corticosteroids and
antihistamines did not prevent biphasic anaphylaxis, indicating
that patients should be followed up carefully after apparent
remission of anaphylaxis. However corticoids are useful for
angioedema (Dewachter et al., 2009). In anaphylaxis triggered by
medication, the allergen might not be the medication per se, but
rather, a metabolite or an unidentified breakdown product
(Simons 2009). Avoidance of a confirmed relevant anaphylaxis
trigger is the basis of all long- term risk reduction measures in
patients with anaphylaxis (Simons 2009).

An anaphylactic reaction (anaphylaxis) is an exaggerated response
to a substance to which an individual has become sensitized, in
which histamine, serotonin, and other vasoactive substances are
released from basophils and mast cells in response to an IgE
mediated reaction causing acute life threatening symptoms in two
or more organ systems(Suspected Anaphylactic Reactions
Associated with Anaesthesia, Revised Edition 2003).The classic
anaphylactic response is an allergic reaction mediated by IgE. It is
classified as type I reaction according to Gell and Coombs
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classification and previously been referred to a regain- dependant,
immediate hypersentivity, or cytotropic reaction (Haupt 2008).
The immediate hypersensitivity reaction in an allergic patient is a
specific immune response to an allergen. This follows recognition
of the allergen by the effectors of the patient’s immune system.
Immediate allergic hypersensitivity is initiated by activation of
TH2 lymphocytes leading to sensitization. This reaction is
associated with production of IgE. Delayed allergic
hypersensitivity is associated with activation of lymphocytes,
which produce interferon gama. This activation represents the
beginning of the cytotoxic process. In drugs, the part of the
molecule known as epitope is responsible for the allergic reaction.
The native molecule or its metabolites may act as the hapten and
bind to protein. Immediate allergic hypersensitivity reaction result
from activation of mast cells and basophils by the allergen
recognized through IgE attached to the surface of these cells. The
mediators released include histamine, tryptase, and other
performed granule mediators, lipid arachidonic acid metabolites
and cytokines, such as tumor necrosis factor α (TNFα). These
induce an alteration in capillary permeability (urticaria, edema),
vasodilatation, bronchospasm, hypotension with tachycardia and
the other signs and symptoms observed in anaphylaxis. Immediate
non allergic hypersensitivity (formerly anaphylactoid
hypersensitivity) reaction tends to cause manifestations of lesser
severity than those associated with the immediate allergic
response. They result from activation of basophils and mast cells
by stimulus that is independent of specific IgE. The first phase of
anaphylactic shock corresponds to that of hyperkinetic shock with
tachycardia, collapse of systemic vascular resistance, and
peripheral arteriolar vasodilatation causing a decrease in venous
return and reduced cardiac output.

This phase is followed by one of hypotensive, hypovolmeic
shock that develop secondary to transcapillary extravasation of
plasma. The effects of arachidonic acid metabolites, through their
action on smooth vascular muscle and platelets magnify the
circulatory effects. Delay in treatment or incorrect management
can result in tissue anoxia, leading to an organ failure syndrome
culminating in irreversible shock. (Mertes et al., 2011). There is
increasing awareness of the importance of the heart as a target
organ in anaphylaxis. In the healthy human heart, mast cells are
present throughout the myocardium and in the intima of the
coronary arteries. In patients with coronary artery disease, mast
cells are found in atherosclerotic lesions and contribute to
atherogenesis. Histamine, leukotriene C4 and prostaglandian D2

released from mast cells lead to coronary artery spasm. For these
reasons anaphylaxis can unmask subclinical coronary artery
disease. Myocardial infarction, arrhythmias, or both can occur
during an anaphylaxis episode, even if epinephrine is not injected
(Simons 2009). Epinephrine sometimes fails to restore the
profound disturbances of cardio-vascular homeostasis.  This
single clinical entity is called anaphylactic shock refractory to
catecholamines, although it remains undefined in literature.
(Dewachter et al., 2009).

Noormatan et al., reports a case of type I lignocaine allergy,
based on the clinical finding and demonstration of specific IgE by
SPT as well as in vitro test ( Noormalin et al., 2005).Khokhlov et
al., reports a case of sudden fatal anaphylactic shock after
secondary lidocaine blockade to relieve lumbar pain, in which the
diagnosis was confirmed by autopsy, microscopic study of soft
tissues revealed  mast cell degranulation and characteristic
changes in internal organ. (Khoklov et al., 2012).Morais-Almedia

presents a case of true hypersentivity reaction to local anaesthetics
(ropivacaine), where it was proved by the intradermal test.
(Almeida et al., 2003).Delayed hypersensitivity reactions are
reported mostly in association with local anaesthetics (Bjoraker
2007). Four grades of immediate clinical manifestations are
described (Table-2), depending on the severity of reaction,
modified by the German Society of Allergology and Clinical
Immunology and by the French Society of Anaesthesia and
Intensive Care (Krzanowska 2012). In each patient with a history
of anaphylaxis, it is important to identify and confirm the trigger
and the effector mechanism, because most long- term preventive
measures are trigger and mechanism specific (Simons 2009).

CONCLUSION
The most life threatening form of an adverse reaction is
anaphylaxis; however, the clinical presentation of anaphylaxis
may represent different immune and non immune responses. On
the basis of current concepts, anaphylaxis is best defined as a
clinical syndrome characterized by acute cardiopulmonary
collapse following antigen (foreign substance) exposure
(Levy2008). In human anaphylaxis, studies of the role of genetic
factors are few: however pursuing investigation in this area might
help us to understand why anaphylaxis only occurs in a minority
of those who are sensitized to an antigen, and why it ranges in
severity from a benign self- limiting event to a catastrophic fatal
event (Simons 2009). Anaphylaxis is the most severe immune –
mediated reaction; it generally occurs on re exposure to a specific
antigen and requires the release of pro-inflammatory mediators.
Anaphylactoid reactions occurs through a direct non-
immunoglobulin E – mediated release of mediators from mast
cells or from complement activation (Hepner et al., 2003).

The medical establishment and the public use the term allergy far
too casually. We need an aggressive educational campaign to
address this serious problem. When patients experience adverse
events during procedure we need to have a system in place that
ensures that they are given the correct information (Finucane
2003). Patient education may be the most important preventive
strategy. Patients must be carefully instructed about hidden
allergens, cross-reaction to various allergens, unforeseen risks
during medical procedures and when and how to use self
administered epinephrine. Physician should educate patients about
the risk of future anaphylaxis as well as the benefits of avoidance
measures. (European Anaphylaxis Task Force 1998) .Major risk
factors for recurrence of anaphylaxis include a prior history of
such reaction. Avoidance management should be individualized,
taking into consideration, factors such as age, activity, occupation,

Table 2 Grade of severity for quantification of immediate
hypersensitivity reaction

Grade Severity Nature of symptoms
0o Local reaction Limited skin reactions

Io Slight general
symptoms

Skin erythema, pruritis, urticaria,
Rhinitis, conjunctivitis.

General symptoms: anxiety

IIo Moderate general
symptoms

Circulatory: increased heart rate,
decreased blood pressure.
Respiratory:  Wheezing

respiration.
Gastro-intestinal: Nausea,

vomiting, stomach pain, loose
stools

IIIo Severe general
symptoms

Circulatory: shock
Respiratory: Bronchospasm

Central Nervous System:
Involuntary urination/ defecation
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hobbies, residential conditions, access to medical care and the
patients level of anxiety.( European Anaphylaxis Task Force
1998).It is imperative that all health care workers be familiar with
the signs and symptoms of  anaphylactic events and the need for
rapid diagnosis and treatment.( European Anaphylaxis Task
Force1998). The difference between survival and death may
ultimately depend on the physician’s immediate recognition and
diagnosis, followed by rapid and appropriate therapy.

Most of these reactions occur very rapidly are often unanticipated
and may have dramatic effects. Even when there are mild
symptoms the potential for progression to a severe and even
irreversible outcome must be appreciated.  Any delay in
recognizing the initial signs and symptoms of anaphylaxis can
result in mortality due to airway obstruction or vascular collapse. (
European Anaphylaxis Task Force 1998). Training and regular
updating of knowledge on anaesthesia related allergies for the
allergists and anaesthesiologists who investigate and interpret the
results are mandatory. An environment geared for rapid
resuscitation of patients is a welcome attitude. The diagnosis of an
immediate hypersensitivity reaction is based on a combination of
clinical signs, measurement of mediators ,and the performance of
allergy skin tests, laboratory tests, and where possible challenge
tests. (Mertes et al., 2011). Although laboratory tests can be
helpful in confirming the diagnosis of anaphylaxis, correct timing
of blood samples, including severe tryptase, is important. Major
advances have been made in understanding the immunology and
pathophysiology of anaphylactic reaction. Anaphylactic reactions
remain a continuing challenge to clinicians (Levy 2008).Although
a patients preexisting medical condition may affect or otherwise
complicate therapy, a fatal outcome can also occur in patients
classified as status I and II by the American society of
Anesthesiologists (ASA) system (Bjoraker 2007).

In the past decade, a number of biologic agents have been
developed to neutralize pro inflammatory cytokines, their cellular
receptors, and IgE antibody. Anaphylaxis some time recurs
despite relevant avoidance measures and immunomodulation.
When this happens, it is impossible to predict whether the patient
will die within minutes, response to treatment, or recover
spontaneously because of endogenous compensatory mechanisms
such as secretion of epinephrine, angiotension II, and endothelin I.
Documentation of anaphylaxis during anaesthesia, referral to an
allergist for identification of the causative drug, are appropriate
labeling of the patient are essential to prevent future episodes of
anaphylaxis (Simons 2009). Despite recent advances in this area,
the goal of developing rapid, sensitive, and specific laboratory
tests that can be used at point of care to confirm the clinical
diagnosis of anaphylaxis remains elusive (Simons 2009). In the
future, the need for time consuming, potential risky challenge tests
might diminish because in vitro tests to distinguish reliably
between sensitization without risk of clinical reactivity are being
developed and validated. These include assessment of the allergen
induced basophil activation markers CD63 and CD 203c .use of
dialyzed or recombinant allergens, and assessment of allergen
specific cytokine or chemokine production. In addition, peptide
microarray –based immunoassays to map IgE and IgG4 binding to
sequential allergen epitopes potentially differentiate between
clinically reactive tolerant patients (Simons 2009). Persons at risk
for anaphylaxis should wear medical identification jewelry such
as Medic-Alert or Anaphylaxis Wallet Cards (American Academy
of Allergy Asthma & Immunology).

Conflict of Interest: Nil

Authors haven’t received any financial support from anybody.

References
1. Adkinson NF, Friedmann PS, Pongracic J.A.2006, Drug

Allergy, Sheffer AL, Feldweg A, Castells M.
2006,Anaphylaxis.In: Holgate TS, Church KM,
Lichtenstein ML,(eds.), Allergy,  Mosby Elsevier,
Philadelphia,p p .57, 160,167, 168.

2. Akin C, Scott ML, Kocabas NC, Sukhov KN, Britain E,
Noel P, and Metcalfe DD,(2007).Demonstration of an
aberrant mast cell population with Colonal markers in a
subset of patients with ‘idiopathic’ anaphylaxis. Blood ,
110: 2331- 2333.

3. Almeida M M, Gaspar A, Marino S, Pinto RJ, (2003).
Allergy to local anesthetics of the amide group with
tolerance to procaine. Allergy, 58 (8):  827-828.

4. American Academy of Allergy Asthma & Immunology.
From www.aaaai.org.

5. Araujo LMTD, Amaral JLGD,(2004). Allergy to
lidocaine. Case Report. Rev. Bras. Anestesiol, 54 (5):
672-676.

6. Bjoraker G. 2007, Anaphylaxis and Anaphylactoid
Reactions. In: Atlee LJ,ed. Complications in
Anaesthesia, Saunders Elsevier, Philadelphia, p p . 97,
98, 100.

7. Brown DL. 2007, Local Anesthetic Toxicity.
In:Finucane TB(ed.), Complications of Regional
Anesthesia , New York: Springer, New York, p. 69.

8. Cohen C R, Goldberg A, (2010). Allergen
Immunotherapy- induced biphasic systemic reaction:
incidence, characteristics and outcome: a prospective
study.  Annals of Allergy Asthma Immunology, 104(1):
73-78.

9. Delgado PG, Anton R, Soriano V, Zapater P, Niveiro
E,(2006). Cross –Reactivity Among Amide- Type
Local Anesthetics in a Case of Allergy to Mepivacaine. J
Investing  Allergol  Clin Immunol ,16 (5): 311-313.

10. Dewachter P, Faivre MC, (2009). Anaphylaxis and
Anesthesia Controversies and New Insights.
Anesthesiology,111: 1141-1150.

11. Ebo DG, Fisher MM, Hagendorens MM, Bridts CH,
Stevens WJ,(2007)  Anaphylaxis during anaesthesia:
diagnostic approach. Allergy,62: 471-487.

12. European Anaphylaxis Task Force, (1998). Anaphylaxis
and Aanphylactoid Reactions. J Allergy Clin Immunol,
101:S465-S528. http://www.anaphylaxis.eu

13. Finucane TB,(2003) .Allergy to local anaesthetics- the
real truth. Editorials.Can J Anesth 50(9): 869-874.

14. Grzanka A, Misiolek H,  Filipowska A, Orczyk MK,
Jarzab J,(2010). Adverse effects of local anaesthetics -
allergy, toxic reactions or hypersentivity. Anestezjol
Intens Ter , XIL11 4:175-178.

15. Haupt MT.2008, Anaphylaxis and Anaphylatic shock.
In:Parrilo EJ, Dellinger PR. (eds.),Critical Care
Medicine, Principles of Diagnosis and Management in
the Adult,  Mosby Elsevier, Philadelphia, p p. 545, 546,
547, 552.

16. Hepner D, Castells CM, (2003). Anaphylaxis During the
Perioperative Period. Anesth Analg ,97: 1381-1395.

17. Johanssen SGO, Bieber T, Dahi R., Friedmann SP,
Lanier QB, Lockey FR, Motala C, Martell O A J, Mills



International Journal of Recent Scientific Research, Vol. 5, Issue, 2, pp.385-396, February, 2014

396

PAET, Ring J, Thien F, Cauwenberge VP, Williams C
H,(2004). Revised nomenclature for allergy for global
use: Report of the Nomenclature Review committee of
the world Allergy Organization, Oct.2003. J Allergy
Clin Immunol ,113 (5): 832-836.

18. Khoklov VD,  Krut’MI, Slu S,(2012). Anaphylactic
shock following administration of lidocaine after
negative skin test . Klin Med (Mosk), 90 (7): 62-64.

19. Kosboth MS, Sobel ES. 2009, Anaphylactic Shock
.In:Gabrielli A, Layon JA, Yu M,ed. Civetta(eds.),
Taylor& Kirks Critical Care , Wolter kluwer/ Lippincott
Williams & Wilkins. Philadelphia, p. 937.

20. Krzanowska MG, (2012). Anaphylatic reactions during
anaesthesia and the perioperative period. Anestezjol
Intens Ter, 44(2): 104-111.

21. Lee M Y, Park AK, Kim H S, Goong J H, Jang S A,
Park S C,(2011). Bronchospasm and Anaphylatic shock
following Lidocaine Aerosol Inhalation in a patient with
Butane Inhalation Lung injury.  Allergy Asthma
Immunol Res, 3 (4): 280-282.

22. Levy JH.2008 ,Anaphylactic and Anaphylactoid
Reactions.In:Lobato BE, Gravenstein N, Kirby RR.(
eds.) Complications in Anaesthesiology, Wolters
Kluwer / Lippincott Williams& Wilkins ,Philadelphia, p
p.701, 702, 703, 704, 709.

23. Little FF, Hollingsworth HM.2003, Anaphylaxis. In:
Irwin SR, Rippe MJ,ed. Irwins and Rippe’s Intensive
Care Medicine,  Lippincott Willams & Wilkins,
Philadelphia, p p . 2113, 2115, 2116, 2117.

24. Medical Information to Support the Decision of TUE
Committees Anaphylaxis, 2012. version 1.1: 1-7.

25. Mertes PM, Laxenaire MC, Lienhart A. and the working
group for the SFAR and Aberer W, Ring J, Pichler WJ,
Demoly P. for ENDA and the EAACI interest group on
drug hypersensitivity,(2005).  Reducing the risk of
anaphylaxis during anaesthesia: guidelines for clinical
practice.  J Invest Allergol Clin Immunol, 15 (2):91-101.

26. Mertes PM, Malinovsky JM, Jouffroy L. and the
working group of the SFAR and SFA and Aberer w,
Terreehorst I, Brockow K, Demoly P. for ENDA and the
EAACI Interest Group on Drug Allergy. Reducing the
Risk of Anaphylaxis during Anaesthesia,(2011). 2011
Updated Guidelines for Clinical practice. J Investig
Allergol Clin Immnol , 21(6): 442-453.

27. MillerWT C, Guha B, Krishnaswamy G,(2008). An
Exercise- Induced Anaphylaxis: A Serious but
Preventable Disorder. The physician and sports medicine
,36(1): 87-94.

28. Noormalin A, Shahnaz M, Rosmilah M, Mujahid SH,
Genedeh BS,(2005). IgE- mediated  hypersensitivity
reaction to lignocaine –a case report. Tropical
Biomedicine   22(2): 179-183.

29. Simons RE F, (2004) First- aid treatment of anaphylaxis
to food: Focus on epinephrine. J Allergy Clin Immunol,
113: 837-84.

30. Simons REF, (2009). Anaphylaxis: Recent advances in
assessment and treatment. J Allergy Clin Immunol, 124:
625-636.

31. Soetens FM, (2004). Anaphylaxis during anaesthesia:
diagnosis and treatment. Acta Anaesth Belg , 55: 229-
237.

32. Steele R,(2008). The management of Anaphylaxis in
primary care. BJP,18:10-19. www.bpac.org.nz. (Best
Practice Journal)

33. Suspected Anaphylactic Reactions Associated with
Anaesthesia, Revised Edition, ( 2003). The Association
of Anaesthetists of Great Britain and Ireland and British
Society for Allergy and Clinical Immunology.
www.aagbi.org   August 2003.

34. Warrington R, SiluvinDan F, (2011) Drug Allergy.
Allergy Asthma Clinc Immunol, 7(suppl I):S10.

35. Wildsmith AWJ,(2005). Delayed hypersensitivity due to
epidural block with ropivacaine. BMJ ,330(7496): 966.

*******


