ALLERGIC REACTIONS DURING

ANESTHESIA

Thests

Supbmitted for Partial Fulf!llment of

Master Degree jn Anesthesliology

By
MOHSEN ABD EL-GHANY BASYCQUNY
(M.B.B.Ch)

Ain Shames University

Under Supervlislon of
Prof. Dr. KAMAL ZAEKI XODEIRA
Prof. of Anesthesiclogy
&

Dr. MOHAMED SALLAM

Lecturer of Anesthesiology

Faculty of Medlcine
ATN SHAMS UNIVERSITY
1989

Central Library - Ain Shams University

\EANL | Y




ACKNOWLEDGEMENT

Thanks fo GOD, Creator of aill,

For helping me complete this work.

I wish to express my sincere gratltude and appreg¢lation to Prot.
Dr. Kamal Xodeira, Professor of Anesthesiology, Ain Shams Unversity for
his ciose help, supervision, assistance and directions all through the

whole period of preperation of this thesis,

I would also like to thank Dr. Mohamed Saliam, Lecturer of

dnesthesinlogy, Aln Shams University for his generpus help.

My deepest thanks to everyone who cooperated with me and made the

accompl ishment of this thesis possible.
Central Library - Ain Shams University



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



CONTENTS

Intreaduction . . . . .

Patho-physiology of allerglc reacticns

Intra-operatlve allerglce reactlons .

Agents lmpllcatea in allerglc

anesthesia . . . . . . . . .

Treatment plan of allerglc reactions

SUMMAryY . +« « s+ + « & + o« + & o« 4

References . . . . + o « « 4 < + .

Arabic summary

Central Library - Ain Shams University

react lons

curing

21

38

65

3

76



INTRODUCTION

Central Library - Ain Shams University

[GH



INTRODUCTI O

The immune system represents a series of complex
celiultar and humoral elements that functlon to protect the
body againsgst external micro-organisms and toxins as well asg

internal threats from neoplastic cells.

The immune system can also regspond inappropriately to
drugs and cther foreign substances to cause hypersensgitive
(allergic) reactlions. Allergic reaction cobgerved ouring
anesthesia and In the Intensive care unit may represent

different aspects of the immune response.

Hypersensgitivity reactionz in anesthetic practice are
of increasing interest as other complications which were
once comnon, but have been avoided by improved techniques,
At the same time continuous study of the mechanisms and
predisposing factors has not reduced their frequency.
Reports by Levy M. in 1979 showed that the incidence of
allergic reaction during anesthesia seems to be steadiiy
increasing due to a widespread employment of drugs ducing
the intraoperative period as well as to cross sensitivity

between drugs.
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The anesthesiologlst represents one of the few
phygliclans who personally administers a wvarliety of agents

including anesthetlic drugs, antliblotles and blood products,

Because any parenteratly administered agent can cause
death from an allerglc reaction, anesthesioclogists must
diagnose and treat the acute rcardiovascular and pulmonary
changes that occur in anaphylaxis, the most severe form of

an allerglic reactlaon,
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PATHO-PHYSIOLOGY
OF ALLERGIC REACTIONS
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PATHO—-—PHYSIOLOGY

Of Allerglc Reactlons

An allerglec reactlon following the acdministration of a

drug can occur unpredictably in any patient.

The drug responslble for elliciting an ailergle reaction
is referred to as an allergen or antigen. Despite the
unpredictabillity of an allergic reaction, there i3 an
agreement that patjent wlth hlstory of chronic atopy
{bronchlal asthma, drug allergies, food gensitivities) are
more llkely to experience allergic reaction o drugs
administered intravenously during anesthes!ia

(Van Arsdel, 1982, Altman, 1981>.

Increased susceptibility in atopic patient Is due to a

genetic predlsposition to produce increased amount of IgE.

In these patlents the concentration of IgE antlbodies
is wusually chronlically elevated, while in normal persons

theze are present in trace amount.
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The response of immune system to foreign materials can
be divided into two broad categories:
1. The celllular immune responge
Which is mediated by celis of reticuloendothelial system
and [s esgpeclally effective against invading micro-

organisms, cancer cells and foreign tissues.

2. The humoral immune response
Which 13 provided by the circulating antibodies of blood

plasma.

The immune sygtem Iis characterised by two main baslc

features which are memory and specificity.

Initial exposure to an antigen evokes gpecific antibody
production {(primary response} and the antigen is eliminated
by contact with these antlbodles. The primary response
leaves the host prepared for further exposure to the same or
gometimes closely related antigen. Re-exposure regults in a

more rapld and profound gsecondary response.

The mechanisms of antigen destructlon by components of
the immune system can be considered to occur in four stages.

The immune system must first discrimlnate between endogencus

and exogenayR PRISR "Ain Shams University
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Faiture of this mechanlism results in antlibodles directed
against host tissues and these autoc antibodles may be

responsible for a wide varjety of auto lmmune dizeases.

The Immune system must then Jocallze and destroy the
fereign invaders. These are the processes that involve not
onty antibodiez and Ilymphocytes but alsg several plasma
proteinsg that together form a defense mechanism termed the

complement sysatem.

Introduction of the foreign antigens with components of
the I[Immune and complement sSystems produces biologically
active substances that ampllfiy immunologic recognition.
Such substances enhance local vascular permeability and
vascular stasis and chemotactically attract phagocytic
circulatory cells tec the local sites of immune reactions:
these procesgses procduce a localized inflammatcocry response

and recrulted cells then ingest and degrade the antigens.

By immune response we mean the development of
gpeclflcally altered reactivlity following exposure to

antigen (Herbert and Wllkinsan, 1977).

Antigens are classifled into true antlgens and

Incomplete  ant 9805 96, "HAREEWiversity
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Many clagsglficatlons were made for deflning the
mechanisms of Iimmune response. Gell and Combs first
proposed a scheme In 1963 for classifyling immune response.,
Although the classiflcation s an old one, vet it 1s usgeful
for understanding hypersensitivity mechanisms. They
claggified immune responses into four types as shown in

({Tabie 1.

There are five major classes of Immunoglobulins (Ig)
found in humans. Each ¢lass o¢f Ilmmounogliobulln is
functionally and structurally different. Each molecule of
immunogiobulin (Ig) has four polypeptide chains, two heavy
tH chalins) and two iight (L-chains)> held together by three

disuiphide bonds.

The heavy chain containg the specifle antigenic
determinant of the molecule, conseguently each class of
immunogiobulin has a unigque heavy chain. The two specles of
llght chalns are designated Kappa (K) and Lambda L&). The
five species of heavy chains deslgnated aipha (), gamma
(i), delta (Al, epsgilon () and mu (4); which characterize
the five major classes of immunoglobulins regpectively,
namely Igd, IgG, IgD, IgE and IgM (Powell and McConkey,

19823,
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| | f I |
Immuno- | Serum | Molecular { Hatf | Characteristic I
aglobulin | Concentration { Weight i Life | Properties
Class | {mg-100m! 3 | | (days | |
I i I i
[aG | Range I I | ®*Precipitins
(totall | ($00-1800)> { I |
I ! I |
I I i |
IgG, {1 200 | 146,000 P 23 { #Antitoxins
| [ | |
I | | I
[gG= | 300 | 146,000 | 23 | #Complement
I | | b fixation
| ! i | {except [gGa)
I I I |
| | i I
[gGs | 100 | 165,000 I 8-9 {
{ i { i
I | | {
1gGa { 50 | 146,000 | 23 | ¥*Late Antibody
i ; | | #*Placenta
I I I | transfer
| I | | {except IgG=1J
I I | {
i i { f
I f I I
[gh | 156-294 ! 160,000 | 6-8 i ¥Mucous membcane |
| | | | surface
i | I | protection
I | | I
I I ; I
I i I |
[gM | &7-134 [ 900,000 I 5 I ®*Agglutlinlins
{ I I | #*0psonlns
| | 1 | #¥Early Antibody
I i | }
| i | I
} | ] I
[gD 1 0.3-0.4 | 184,000 | 2.8 | *Cn surface of
i i [ 1 B-lymphocyte
] ] | i
| I I I
[ I I |
IgE CantrabliboagooAin Shasts, bodversity] 2.5 | #&ntibody to
I f i

Allergens

(Ketchum,

19843



The followlng table shows the dlfference between the
immunoglicbul ing as regard molecular weight, Serum
concentration, half life in serum and characteristic

propercties.

Mechanlsms for Allerglc Reactlions:

The four mechanlsms responslhle for an allergic reaction

during or after adminlstration of a drug are:

1. Anaphylaxis (type I hypersensitlvity,

immune-medjated hypergsensitivity?.

2. Ciagsic pathway actlivation of the complement
sysatem.

3. Alternate pathway actlivatlon of the complement
system.

4, Anaphvlactold (pharmacologic, dlrect histamine

release) {(Beaven, 1981).

Anaphylaxis: (Type I hypersensitivity)

Anaphvlaxis takes place after previous exposure to the
drug or chemically related substances and the production of
antibodies. The reaction is produced by pharmacoclogically

actlive mediators released by degranylaticon ¢f mast ceils or
Central Library - Ain Shams University
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bascphlls, feollowing lnteracticn between speciflic antigens
and antibodies of IgE on the surface of tissue mast cells or

blood bascphils.

Anaphyliaxlis requlires previocus exposure to the drug or a
chemically similar substance and the production of
antibodies. Since drugs below a critical molecular size do
not Seem able to lInduce drug-speclfic antigen formation,

i.e., not competent to Induce an antibody response on their

own, these are termed lncomplete antigens or "Haptens".

Haptens or Incompliete antigens are substances usually
simple chemicals which are unable alcone to induce an Immune
response, so the deug {(hapten) must combine with a macro
molecule such as a proteln and senslitlzation occurrs to the
drug-protein complex, the provoked response is finally
gspecific for the hapten (Welr, 1977). In cage the Intact
drug igs not compatible to bind to protein, it is possible
that a degradation product of the drug with a chemlcally

reactive group can combline with the protein.

Thls hapten-protein complex Iinduces a B-lymphocyte to
proliferate and differentiate into a clone of plasma cells

capable of synthesizling and secreting thousands of identical

1oF antipodlsPl et PSRRI Mest cells present
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