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Abstract: To prove the existence of possible allergic reaction to local ana-
esthetic by the recommendations and experience of the current literature, an assortment
or mosaic of complementary diagnostic tests is made by: anamnesis and a clinical pictu-
re and in vivo skin allergy tests — tests of the humeral and cellular immune response.
Anamnesis and the clinical picture are mostly in metaphorical characteristics because
we are not direct observers of the happenings and manifestations.

If we use anaesthetics every day there is a possibility of side effects. The main
aim is to determine the real persistance of hypersensitive reactions.

For diagnosing the hypersensitive reactions in this task, in vivo tests were done
on 50 examinees with plus (+) anamnesis for unwanted reactions from previous anes-
thetics applications (tooth extraction). The accent is put on the DPT (dose provocation
test).

Based on SAT allergic testing the percentage is 4.0%.

We used the relative statement of the patient as support for the real picture of
the event. The DPT test is considered the only in vivo test that may exclude the risk of
allergic reaction, because of its specificity and high risk. Besides the negative resultes
from DPT we cannot be absolutely sure and rely on the test results, including the results
of anaesthetic application, because the risk of allergic reaction of patients who have
been tested is not higher than that of the patients who have not been tested.

Key words: KAT-allergy skin test, sc DPT subcutaneous dose incremental re challenge
test, allergic reaction.
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Introduction

The drug allergic/hypersensitive reaction presents an indirect immune
answer to the pharmacological agents and pharmacological receiver. Anaphyla-
xis is the toughest form of allergic reaction, and it comes as the result of antigen
— IgE antibody reaction. The first exposition of the antigen or a substance with a
similar structure was before the reaction. The organism made IgE antibodies to
the agent and sensitivity resulted.

Permanent intake into the organism of drugs with a large molecular
weight is in most of cases linked to an immune and anaphilactic reaction. In the
meanwhile, plenty of the drugs with a light molecular weight which are taken
cause contact dermatitis.

The local anaesthetics and their products are united in their light molecular
weight and they cannot cause an allergic reaction. Because they belong to the
hapten group, at the time of their biotransformation they usually bind covalently
with macromolecule (tissue protein) as a carrier causing an immune antigen anti-
body reaction (Escolano F., Alago L. [3]). Gell and Coombs classify early sensi-
bility into types 1, 2 and 3; type 4 belongs to late sensibilisation (Keri et al. [7]).
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Figurel — Types of allergic reaction
Cauxka 1 — Tuiiosu Ha anepzucka peakyuja
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Type 1 — The reaction appears within seconds up to a few hours and it
is in correlation with the allergens invasion.

Type 2 — The reaction is a result of IgEe and IgM interaction with the
complement, causing citotoxic reactions.

Type 3 — Reaction of immune response which results in infiltration into
vascular or connective tissue.

Type 4 — The reaction is in mediation of sensitive Ly which appears
mostly after 48 hours from the exposure.

Allergic reactions are not rare appearance in dental practice, but the true
reactions appear rarely. The reactions of hypersensitivity to local anaesthetics
are mainly limited to ester type anaesthetics. But there is another type of anaes-
thetic (the amide group) which contains paraben, metilparaben or p-hydro xy-
benzoat and they also can cause an allergic reaction. Keri et al. [7]

According to Petrovic [12] the allergic reactions caused by ester type
anaesthetics are 6% more common than those from the amide type anesthetics.
The cross reaction between both types are not recorded, although ester type
cross reactions were recorded. Amide type cross reactions were not evidenced
or recorded. When antibodies are not included in the reaction,that reaction is
called an anaphylactoid reaction. Clinically it is not easy to differentiate bet-
ween anaphylactic and anaphylactoid reactions. Reactions which are dangerous
to life often happen in individuals with a positive anamnesis of allergy, atopic
or asthma. Although these patients often prepare with corticosteroids, there is
no data that real anaphylaxes would eventually be stopped.

Verification of suspect allergic reactions to local anaesthetics is a com-
plex diagnostic process. For safer use of local anaesthetic we need to use SAT
(Skin Allergy Test) (Naguib et al. [10]. Imagined as a simulation of the event,
the skin test should provoke the allergic reaction in a controlled/easy form. The
only defect is the rare but possible risk of anaphylaxis if we use undiluted solu-
tions, so that is why we should have anti-shock therapy (Balabanova-Stefanova
M., Ezova N. et al., Le Sellin et al. [1, 5, 8]).

Preventive measures are: taking good anamnesis for similar symptoms
of at the time of extraction of teeth or giving anaesthesia, sickness, weakness,
asphyxia, allergic reaction and other drugs, family anamnesis and any other the-
rapies or allergic tests.

The possibility of the appearance of unwanted reactions after the daily
based application of anaesthetics is more often and that is why this testing is done.

¢ Defining the real representation of the hypersensitive reaction to local
anesthetics, based on allergic testing.
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¢ Defining the possibility of cross reaction between anaesthetics of the
same type.

e Defining a group of patients who will undergo allergic examination

Materials and methods

This work presents a retrospective study which includes 50 examinees with
(+) anamnesis for unwanted reactions to previous anaesthetics application (tooth
extraction). Both genders are included and the age of the patients is from 7-77.

In the control group are all the patients who, following verification or
negation of an allergic reaction, did not indicate an absolute assurance for
excluding the allergic reaction. All the data from the examinees are put into a
questionnaire from which we know enough information about the agent and
reaction, specifics about the patient and the need for further testing.

For diagnosing the hypersensitive reactions in this work in vivo tests
were used and the accent put on the DPT (dose provocation test). The DPT was
made after we had negative results from the SAT, Prick and ID tests. The
testing was done according to the instructions of Vervloet and Pradal [13].

The protocol for performing the test is the following: the test is perfor-
med on the lower arm in several steps. The dose and the concentration are gra-
dually increased. It begins with diluted solutions whose dilution follows a defi-
ned order: 1 : 10000, 1 : 1000, 1 : 100. 1 : 10 and 1 : 1 at time intervals of 15
minutes. Finally the undiluted anaesthetic which will be used for the interven-
tion is given in the same dose and concentration.

SAT and DPT are done with anaesthetics from the amide group, which
do not contain adrenalin and are determined by the dentist. In this case Lido-
caine and Mepivacaine were used.

Results

Of the total of examinees who were tested with SAT and DPT, 33 were
women, 17 were men. The ratio 1 : 2 in favour of women shows that women are
more exposed to allergic reaction. That relation can be seen in Graph 1.

Graph 1. Examinees with positive anamnesis of allergic reaction with
DPT testing: distributed by gender.
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Graph 1 — Distribution by gender
I'paguron 1 — Jluctupubyyuja iio tion

In the percentage representation of age groups the most common is the
group with an age limit from 28-37 years, with 24%, and the group from 38-47
years with 20%. This is shown in Table 1.

Table 1. Examinees with positive anamnesis to allergic reactions tested
with DPT: distributed by age

Table 1 — Tabema 1

Distribution by gender
Huctipubyyuja ciiopeo eo3paciu

Absolute number Relative number %
12
16
24
20
16

Possibly this is the period in which most patients call at the dentist and are
in contact with local anaesthetics application (extraction of teeth most common).

After the SAT test, DPT tests were made on the examinees who were
negative, with two kinds of anaesthetics of the amide type group: Lidocaine in 60%
of the cases and Mepivacaine in 40%. In both cases the results were negative. We
should say that this kind of testing was done only on patients with negative skin
allergy tests.

After the tests, an appropriate anaesthetic was used on these patients
and no unwanted complications were recorded, although they were in different
directions. The results of DPT are given in Table 2 and Graph 2.
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Table 2 — Tabema 2

Distribution according to results obtained from skin tests
Huciapubyuuja ciiopeo pezyaitiaitiuitie 006ueru 00 HOUTHUBHUITe MeCTUPatba

Tested SAT Sc DPT Total
Anaesthetics Absolute Relative Absolute Relative
number number number number
"+" test | "-" test | "+"test| "-"test |"+" test| "-" test|"+" test | "-" test
. . 15
Lidocaine 2 13 4% 36% / 13 / 36% 40%
35
Mepivacaine / 35 / 60% / 35 / 60% 60%

Table 2 Examinees with positive anamnesis for allergic reactions who
were tested with SAT and DPT: distributed by results obtained from skin testing.

Graph 2 Examinees with positive anamnesis for allergic reactions who
were tested with sc DPT: distributed according to the tested anaesthetic.

O lidocain @ mepivacain

Graph 2 — Distribution according to anaesthetics tested
I'pagpuron 2 — Jluctupubyyuja ciiopeo thectuupanuoitl aHectieiiiuk

Table 3 — TaGena 3

Distribution according to anaesthetics tested
Huctipubyuuja ciiopeo itieciuparuoill aHecileitiuk

Anaesthetic Relative number % Absolute number
Lidocaine 40% 15
Mepivacaine 60% 35
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Table 3 Examinees with positive anamnesis for allergic reactions who
were tested with sc DPT: distribution according to the tested anaesthetic.

Discussion

It is thought that the problem of the allergy is a little confused, unsolved
and not sufficiently treated, because of the nature of the illness. SAT tests have
been used for a century and they still endure today (Solter, Blackey, Jadason).
With SAT tests as the most simple, fast and also in the phase of testing there
may be found clinic manifestations of sensibility to the tested allergen in pa-
tients with a latent or manifest atopic predisposition.

From in vivo tests, sc DPT is the most frequently commented on of the
other SATs, because of its high risk and gold standard quality and as key
evidence of allergic reaction to anaesthetics.

Because of its specific high risk, the test counts as the most reliable for
confirmation or rejection of the possibility of allergic reaction. For realization of
the cause this test is done on patients from the category with a high risk of
anaphylaxis. Before approaching the DPT test on the patient SAT tests must be
done, which must be negative.

Although allergic reactions are considered as rare, they do appear in
dental interventions. According to Sandra R. Knowles [11] and others, the per-
centage is 2.5-10%, of all unwanted reactions (Ezova N., Milgrom P., Fiset L.
[5, 9]. The positive (+) results from the tests is 4%, and is in correlation with the
results from other authors, e.g. Le Sellin [8], Vervolet and Pradal [13]. Our re-
sults are in correlation with the results by D'Athis [2] in that the anaesthetics
can produce an allergic reaction. Our tests comfirm that anaesthetics do not
cross between themselves , like the comfirmation by Keri [7]. Hain, Ezova, Le
Sellin [6, 5, 8] and other authors refer to cases with positive results from SAT
testings done with local anaesthetics to groups of patients with positive anamne-
sis for unwanted reactions.

Patients with a positive personal and family anamnesis are more expo-
sed to allergy because of their genetic predisposition to creating IgE. Atopic
patients do not have a larger risk of creating IgE Anaphylaxis than non-atopic
patients. It is calculated that every cell membrane has 40 000—100 000 receptors
potentially open to interact with IgE ( Robert K., Stoelting M.D [4]).

The most important risk elements for hypersensitivity to drugs are che-
mistry characteristics, molecular weight, the dose, method of administration, time
of treatment, reapplication of drugs and various illnesses.
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From the analysis of the results we may say that:

1. Although very rare, allergic reactions to local anaesthetics do exist.
Based on the SAT allergic test the percentage is 4.0%.

2. Based on SAT and DPT, there is no cross-reaction between Mepiva-
caine and Lidocaine.

3. In cases where anamnesis shows anaphylaxis, skin tests are needed.

4. The time interval between the SAT and application of the ana esthe
tics needs to be short, because the possibility of sensibility is not
excluded.

5. DPT remains the "gold standard" among the tests , we recommend it
after getting a negative reaction from the previous tests and when we
need to exclude anaesthetic reaction.

6. After the test, based on the results we can use the drug which is
tested with DPT with confidence.
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DPT (IO3HO IMTPOBOKATHUBEH TECT) TECT 3A IOKAXYBAIBE
HA AJTIEPTUCKU PEAKIINU HA JTOKAJ/IHU AHECTETHUIIN

Cumjanogcka Jb.,' Mapcenuk M.,” Camjanosckn C.}

'Kaunuka 3a opaama xupypzuja, Citiomaitionouku axy.itiei,
Ckotje, P. Maxeoonuja
2Uncinuitiyiti 3a meOuyura Ha itipyooit — Koaabopaitiusen yeritap
na C30 3a meouyuna Ha iupyo, Ckoiije, P. Maxedonuja
SCitiomaitionowru axyaitieiti, Cxoiije, P. Maxedonuja

3a oKaxyBambe Off IOCTOCHE Ha MOXKHA ajlepriucka peakiyja Ha JoKal-
HU aHECTETHUIM CHOpE/ MPEeMOopakuTe U MCKYCTBaTa HAa aKTyellHaTa JMTepaTypa,
aCOPTHMAHOT WM MO3aMKOT HA KOMIUIEMEHTAPHH J[UjaTHOCTHIKU TECTOBU TO Y-
HAT: IOKpaj aHaMHe3aTa M KIMHAYKATA CJIMKa U "in vivo" KOXHUTE aJeproJonKu
TECTOBU — TECTOBU Ha XyMOPAJICH U [EIyJIaPEH UMYHOIIOIIKY Of[TOBOP. AHaMHe-
3aTa W KIMHUYKATa CJIMKa Ce HajuyecTO BO MPEHOCHO CBOjCTBO, OWMIEjKN HUE HE cMe
JAUPEKTHHU OICEPBATOPH BO 30WHYBamaTa IITO Ce CAYYMIEC M KAaKO Ce M3MaHU-
(becrupane, TyKy ce moTmupaMe Ha PeJATUBHU MCKA3W O MAIMEHTOT 3a BUCTHH-
cKaTa CJIMKa Ha HACTAHOT.

CekojaHeBHaTa ynoTpeba Ha JOKAJHUTE aHECTETHUIM MOXKE Jia Jajie He-
cakaHu edekT. ['1aBHaTa 1N € jja ce JoKaske BUCTUHCKO MPHUCYCTBO HA XUIEp-
CEH3WTHBHA peaKilyja.

3a amjarHocTHNHpamke Ha XUIEPCEH3UTHBHUTE pEakIuy BO OBOj TPYA ce
KOpHCTeHH "in vivo" aleproyomiku TecTupama, kaj S0 ucnuranum co (+) mo3u-
THBEH aHAMHECTHUKH MOJIaTOK 3a HEKOja HecaKaHa peakiyja Ipu NPEeTXOAHO fa-
Bame Ha aHecre3wja (Bajiere Ha 3a0). [locebeH akueHT e afeH Ha ci DPT (cy6-
KYTaH JI0O3HO MPOBOKATUBEH TECT).

Bp3 ocHoBa Ha HammuTe KAT aneprosomnku TecTupama Ha JIOKAJIHHA aHe-
CTETHIH, IPOICHTYyaTHATA 3aCTalleHOCT Ha uctute n3Hecysa 4,0%.

Mpunosu, Ong. 6uon. Men. Hayku, XXX/2 (2009), 239-248



248 Simjanovska Lj., Marseni } M., Simjanovski S.

3a 103HO MPOBOKATUBHUOT TECT CE CMETA [ieKa € €AUHCTBEHUOT "in vivo"
TECT IITO MOKE JIa TO MCKITyJN PU3UKOT Off aJiepricKa peaknyja, opaanl cBojaTa
crenu(UIHOCT U BUCOKA PU3UIHOCT.

U nokpaj HeraTuBHO JOOMEHNTE PE3YyNTATH Off TECTOT HE MOXKEME HUKO-
rai jja OujeMe arcoJyTHO CUTYPHH | Jla ce TIOTIpeMe Ha pe3yJITaTUTe Off TECTOT,
KaKo U BO MCXOOT Ha alUIMKaNyja Ha aHECTETUKOT, OMACjKN PU3UKOT Off MOCye-
JoBaTeJHA ajieprucKa peakiyja, Kaj TeCTUPaH! JIMIA He € MOTroJieM OTKOJIKY Kaj
OHHeE MAlMEeHTH Ha KOM HEe UM Ce U3BPLICHU COOJIBETHN TECTHPAba.

Kayunu 360posu: KAT — KOXHU aleproyioiku Tectupama, ci. IIT (cy6kyran
JI03HO MPOBOKATHBEH TECT), AIEPTUCKH PEAKIHN.
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