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RISK FACTORS INFLUENCING HYPERSENSITIVITY TO THE LOCAL ANESTHETIC DRUGS

'"Kemoklidze T., *Topuridze N., 2Mchedlishvili L., "’Kamkamidze G.

"University of Georgia, Thilisi, Georgia; *Health Research Union/Clinic Neolab, Thilisi, Georgia

Drug-induced hypersensitivity reactions (DHRs) are of major
concern due to their frequent severe nature, high rate of hos-
pital admissions and high mortality [1]. They manifest with a
wide range of symptoms and signs and can be initiated by a
wide range of structurally diverse chemical compounds [2]. The
pathophysiological mechanisms underlying hypersensitivity re-
actions are not well understood, but it is thought that they are
immune-mediated [3]. A number of recent studies demonstrated
that drug-induced hypersensitivity reactions possess strong ge-
netic predisposition, specifically, different combinations of class
I'and class IT human leukocyte antigens (HLA) and natural killer
immunoglobulin-like receptors (KIRs) may be associated with
the development of drug allergy [4].

The purpose of the study was to identify risk-factors asso-
ciated with local anesthetic drug-related hypersensitivity and
study combinations of HLA and KIR genotypes influencing the
development of drug allergy in an ethnically homogenous Cau-
casian population.

Material and methods: Allergy to anesthetic agents were
evaluated by skin tests and venous blood tests for presence of
allergen-specific immune globulins type E (IgE) by Enzyme-
linked Immunoassay (ELISA). The skin tests were performed
for the following local anesthetic groups: lidocaine, mepiva-
caine, articaine. HLA and KIR typing are performed by PCR
using sequence-specific oligonucleotide probes (SSOP). Ques-
tionnaire for identification of different risk-factors were filled
for all enrolled subjects. The following data were collected: age,
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sex, socio-economic status, having allergic mother and/or aller-
gic father, allergy in sibships, drug allergy, latex allergy, food
allergy, allergy on cosmetics, allergy on environmental factors,
allergic shock in or adverse drug reaction in anamnesis, preg-
nancy, chronic diseases, infectious diseases.

Results and discussion. 450 patients have been included
in the study with age range between 4 and 79 years. 230 pa-
tients were evaluated by venous blood tests and 220 patients
— by skin tests. 257 were females and 193 males. Allergic
reactions by different risk-factors are given in the table #1.
Allergy to the local anesthetic agent (positive reaction) was
present in 37 (%) males and 49 (%) females. 95 patients had
allergic mother, from which 28 (%) patients had positive re-
action and 67 (%)— negative. 81 patients had allergic father,
from which 19 patients had positive reaction and 62 — neg-
ative. Allergy in sibships was present in 87 patients, from
which 24 patient had positive reaction and 63 — negative.
From the subjects with positive reaction the highest propor-
tion (36.0 %) had drug allergy, the next most frequent were
food allergy and allergy on environmental factors (30.2% and
27.9%, respectively), 5.8 % had latex allergy and 4.7 % - al-
lergy on cosmetics. 4 patients had a history of allergic shock
and 25 - adverse drug reaction. 12 patients were pregnant,
chronic diseases were in 19 patients, infectious diseases were
in 15 patients, 64.0 % of patients had got the high salary, 47.7
% of patients had specific HLA C1Cl1 alleles, 19.8 % - KIR
2DL2/2DL2 and 65.1 % - KIR 2DL3/2DL3 alleles.
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Table 1. Allergic reactions according to the different risk-factors

reaction wuare | P | do | 9%
Yes No Total | Yes% No% Lower | Upper
Sex Male 37 | 156 | 193 | 43.02 | 42.86 | 0.0008 | 0.97 | 1.007 | 0.62 1.62
Female 49 | 208 | 257 | 5698 | 57.14
86 | 364 | 450 | 100.00 | 100.00
ﬂ:ﬁ;ge‘f Yes 28 67 95 | 3256 | 1841 | 837 | 0004 | 214 | 126 3.59
No 58 | 297 | 355 | 6744 | 81.59
86 | 364 | 450 | 100.00 | 100.00
Allergic father Yes 19 62 81 22.09 17.03 1.21 0.27 1.38 0.76 2.44
No 67 | 302 | 369 | 7791 | 82.97
86 | 364 | 450 | 100.00 | 100.00
Aslillfsrl’fiypis“ Yes 24 63 87 | 2791 | 1731 | 5.1 002 | 185 | 1.059 | 3.17
No 62 | 301 | 363 | 72.09 | 82.69
86 | 364 | 450 | 100.00 | 100.00
Drug allergy Yes 31 54 85 | 36.05 | 14.84 | 204 |<0.001 | 3.23 1.89 5.47
No 55 | 310 | 365 | 63.95 | 85.16
86 | 364 | 450 | 100.00 | 100.00
Latex allergy Yes 5 9 14 5.81 247 2.57 0.1 2.43 0.72 7.45
No 81 | 355 | 436 | 94.19 | 97.53
86 | 364 | 450 | 100.00 | 100.00
Food allergy Yes 26 61 87 | 3023 | 16.76 8.1 0.004 | 214 | 124 3.66
No 60 | 303 | 363 | 69.77 | 83.24
86 | 364 | 450 | 100.00 | 100.00
Allergy on Yes 4 1| 15 | 465 | 302 | 057 | 045 | 156 | 042 | 489
No 82 | 353 | 435 | 9535 | 96.98
86 | 364 | 450 | 100.00 | 100.00
Allergy on
environmental Yes 24 79 | 103 | 2791 | 2170 | 152 | 022 | 1.39 | 081 2.37
factors
No 62 | 285 | 347 | 72.09 | 7830
86 | 364 | 450 | 100.00 | 100.00
Allergic shock Yes 4 6 10 | 465 | 165 | 289 | 008 | 29 | 071 | 1084
1n anamnesis
No 82 | 358 | 440 | 9535 | 98.35
86 | 364 | 450 | 100.00 | 100.00
Adverse drug
reaction in Yes 25 76 | 101 | 29.07 | 20.88 | 2.68 0.1 1.55 0.9 2.62
anamnesis
No 61 | 288 | 349 | 7093 | 79.12
86 | 364 | 450 | 100.00 | 100.00
Pregnancy Yes 12 45 57 | 1395 | 1236 | 016 | 069 | 1.15 | 056 | 224
No 74 | 319 | 393 | 86.05 | 87.64
86 | 364 | 450 | 100.00 | 100.00
© GMN 63
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gl';‘;;‘;: Yes 19 | 72 | ot | 2200 | 1978 | 023 | 063 | 115 | o064 | 202

No 67 | 292 | 359 | 7791 | 8022

86 | 364 | 450 | 100.00 | 100.00
Igf:g;;‘;‘;s Yes 15 | 28 | 43 | 1744 | 769 | 765 | 0006 | 253 | 126 | 49

No 71 | 336 | 407 | 8256 | 9231

86 | 364 | 450 | 100.00 | 100.00

Feonomic V“;‘r‘gfl;b'e 7 | 34 | 41 | 814 | 934
Lowsalary | 24 | 102 | 126 | 2791 | 2802 | 008 | 077 | 088 | 032 | 2.17
Highsalary | 55 | 228 | 283 | 6395 | 6264 | 013 | 072 | 085 | 033 | 197

86 | 364 | 450 | 100.00 | 100.00

HLA cicz 32 | 185 | 217 | 3721 | 5082
cict 41 | 128 | 169 | 4767 | 3516 | 561 | 001 | 185 | 111 | 3.11
22 13 | 51 | 64 | 1512 | 1401 | 114 | 028 | 147 | 07 | 298

86 | 364 | 450 | 100.00 | 100.00

KIR IDL22DL3 | 13 | 107 | 120 | 1512 | 29.40
WL22DL2 | 17 | 52 | 69 | 1977 | 1429 | 626 | 001 | 267 | 12 | 605
IDL32DL3 | 56 | 205 | 261 | 65.12 | 5632 | 626 | 001 | 224 | 119 | 443

86 | 364 | 450 | 100.00 | 100.00

The independent risk-factors for development of allergy to lo-
cal anesthetic agents included presence of allergy to the different
types of allergens among patients’ mothers (OR=2.14; 95 % CI:
1.26-3.59) and sibships (OR=1.85; 95 % CI: 1.059-3.17), pres-
ence of drug allergy (OR=3.23; 95 % CI: 1.89-5.47), presence
of food allergy in addition to the drug allergy (OR=2.14; 95 %
CI: 1.24-3.66), presence of current or recent infectious diseases
(OR=2.53; 95 % CI: 1.26-4.96) and specific HLA/KIR profiles
(HLACICI - OR=1.85; 95 % CI: 1.11-3.11; KIR2DL2/2DL2 -
OR=2.67; 95 % CI: 1.2-6.05; KIR2DL3/2DL3 - OR=2.24; 95 %
CI: 1.19-4.43).

Both genetic (family history, immunogenetic profiles) and
acquired (presence of recent or current infections) are associ-
ated with the development of hypersensitivity to local anesthetic
agents. Obtained results can contribute to our knowledge about
the genetic and immunologic factors associated with the allergic
reactions to local anesthetic agents which will help in develop-
ment of preventive strategies. HLA allelic associations may also
be clinically beneficial through the use as tests of exclusion and
diagnostic aids [5].

Acknowledgements: This work was supported by Shota
Rustaveli National Science Foundation (SRNSF) Grant #
PHDF-18-2954.
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SUMMARY

RISK FACTORS INFLUENCING HYPERSENSITIVITY
TO THE LOCAL ANESTHETIC DRUGS

"Kemoklidze T., *Topuridze N., 2Mchedlishvili L.,
12Kamkamidze G.

"University of Georgia, Tbilisi, Georgia; *Health Research
Union/Clinic Neolab, Tbilisi, Georgia

The aim of the study was to identify risk-factors associated
with hypersensitivity to local anesthetic drugs in an ethnically
homogenous population. Allergy to anesthetic agents were eval-
uated by skin tests and venous blood tests for presence of aller-
gen-specific immunoglobulins type E (IgE) by Enzyme-linked
Immunoassay (ELISA). The skin tests were performed for the
following local anesthetic groups: lidocaine, mepivacaine, artic-
aine. HLA/KIR typing was performed by PCR using sequence-
specific oligonucleotide probes (SSOP). 450 patients have been
included in the study with age range between 4 and 79 years.
Special questionnaire was used to collect demographic, family
history and clinical data. By statistical analysis, the allergic sta-
tus to anesthetic agent was associated with the presence of al-
lergy to the different types of allergens among patients’ mothers
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or sibships, presence of drug allergy, presence of food allergy
in addition to the drug allergy among patients, presence of cur-
rent or recent infectious diseases and specific HLA/KIR profiles
(specifically HLAC1C1; KIR2DL2/2DL2; KIR2DL3/2DL3).
Both genetic (family history, immunogentic profiles) and ac-
quired (presence of recent or current infections) are associated
with the development of hypersensitivity to local anesthetic
agents. The obtained data can contribute to the clarification of
immunogenetic mechanisms of development of drug-related al-
lergies.

Keywords: Risk-factors, Hypersensitivity, HLA/KIR pro-
files, Local anesthetic drugs

PE3IOME

PUCK-®PAKTOPbI T'UMIEPYYCTBUTEJIBHOCTH K
MECTHBIM AHECTETUKAM

"Kemoxuamaze T.3.,”Tonypuaze H.JL., "Muemmmsuiau JL.T.,
L2Kamkamunse IK.

!Vuusepcumem I'pysuu, Tounucu, *Hayuno-ucciredosamenverkuil
co103 30pasooxpanenus/Knunuxa Heona6, Tounucu, I py3us

Llenbio MCCIIEI0BaHUS IBUIIOCH OIIPE/ICIICHUE PUCK-(AaKTOPOB
pa3BUTHS AJIEPrHYECKUX PEAKIMH K MECTHBIM aHECTETHKaM
y ATHHYECKH T'OMOTCHHOTO HacejeHus. B OTHOLIeHHMH MecT-
HBIX QHECTETHKOB QJUICPIHIO BBIBILSUIM KOXKHBIMH IIPOOAMH U
UMMYHO(EPMEHTHBIM METO/IOM KOJIMYECTBEHHOIO OIpesierie-
Hus cneuuduueckux IgE antuten B BenHoit kpoBu. KoxkHbie
QUIEPrHYeCcKHe MPOObl MPOBOAMIN B OTHOIICHUH CIIEIYIOMINX
IPYII MECTHOAHECTE3UPYIOLUIUX CPECTB: JMIOKAUH, MCIIMBU-
kauH, aptukand. HLA/KIR TumupoBaHie IpoOBOIUIN METOIOM
nenHoi peakuuu noauMepusanuu (PCR) ¢ npumeneHueMm no-
CJIE/I0BATENILHO-CIIEIM(HYCSCKIX OJErOHYKICOTHIHBIX 30H/IOB
(SSOP). B wuccnenoBanue BriaroueHo 450 mauueHToB. Bo3s-
pacT naiueHToB kosiebaics B npenenax ot 4 go 79 jer. Pas-
paboran creruduIecKuii BOMPOCHUK st cOOpa ceMeHOro
aHaMHe3a, JeMorpaduuecKux M KIMHHYECKHX JaHHBIX. B pe-
3yJbTaTe CTAaTUCTUYECKOIO0 aHajIM3a YCTAHOBJIECHO, YTO ajuiep-
I'Ms B OTHOLIEHUU MECTHOAHECTE3MPYIOIIUX CPEICTB CBS3aHA
C HAJIMYHMEM aJUICPTUHM Y MaTepu U KPOBHBIX POACTBEHHHKOB,
MEIMKaMEHTO3HON W IHIIEBOW allJIepruu, a TaKKe MHQEKIHU-
oHHbIX OonesHell u crnenndpuyeckumu HLA/KIR npodunsmu
(HLACI1CI1; KIR2DL2/2DL2;KIR2DL3/2DL3). Kax reneru-
yeckue (CeMeitHasi UCTOpUs, IMMYHOTCHETHYECKUH TPOQuIIb),
Tak U npuodpereHHble (MHOEKIHMOHHBIE 0O0JEe3HH) (HAKTOPHI
CBSI3aHBI C AJUICPTUUSCKUMH PEAKLMSIMH, Pa3BUTHIMU B OTHO-
IIEHUY MECTHOAHECTEe3UpyIoIuX cpencTs. IlomyyeHHsle B pe-
3yJbTaTe UCCIEI0BAHMS JaHHbIE UMEIOT OOJIBIIOE 3HAYCHUE IS

OINpEACIICHUA l/IMMyHOFeHeTH'-leCKI/IX (ba](TOpOB, CBsJ3aHHBLIX C
MEJIMKaMEHTO3HOM ajlieprueii.
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