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Abstract
Local anesthetics (LA) have been used for a wide variety of procedures over the years due to their analgesic effect. These drugs have been seen to 
cause adverse events in the pediatric population, but an actual allergy must be in question. A case of an apparent hypersensitivity reaction to LA 
used in the setting of dental procedures in a 14.5-year-old girl with a forgotten history of asthma was reported and medical documentation review 
was performed. After treatment with LA during several dental procedures, the patient presented the shortness of breath, malaise and fainting, 
which then resolved spontaneously. After proper history taking, and skin and provocation tests, the patient was diagnosed with bronchial asthma 
and emotional sensitivity. The patient’s recommendation included using an antihistamine and controlling her asthma before the use of LA, and 
administering the drug in a supine position. It is essential to consider all possible etiologies of an adverse event after using drugs in the pediatric 
population and to perform proper testing before making the diagnosis of a drug allergy. Int J Occup Med Environ Health. 2022;35(1):107 – 10
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INTRODUCTION
According to the  statement by the  World Health Or-
ganization, an adverse drug reaction is defined as any 
harmful, unintended and undesired effect of a  drug 
that occurs at doses used for treatment, prevention or 
diagnoses [1]. Most of these reactions are classified as 
type A  reactions which, by definition, are predictable, 
common, dose-dependent and caused by known phar-
macological actions of the drug, drug toxicity and side 
effects  [1,2]. Allergic reactions are qualified as type  B 
reactions independent of the  drug dose, affecting 
a  small population, suggesting that individual patient 
host factors are important [2]. Drug hypersensitivity re-
actions are classified as immediate and non-immediate 
reactions. Usually immediate reactions occur within 
1  h after drug administration and they are thought to 
be caused by direct mast cell activation or IgE mediated 

hypersensitivity  [3]. Non-immediate reactions occur 
after 1 h after drug administration and are usually due 
to antigen-specific IgG production, complement activa-
tion or T-cell mediated response [2–4].
Many children previously diagnosed with a drug allergy 
are proven to be tolerant to the specific medication when 
challenged  [5]. Common drugs with apparent hyper-
sensitivity reactions in many children include β-lactam 
antibiotics, non-steroidal anti-inflammatory drugs and 
local anesthetics (LA). The latter have been widely used 
for years to prevent pain in dental, surgical, or ophthal-
mic procedures. They are classified as amides and esters 
depending on their lipophilic aromatic ring connection 
to a hydrophilic group by a linking chain [6]. These anes-
thetics can be used topically or subcutaneously to provide 
temporary analgesia by affecting the neural voltage-gated 
sodium channels [7–9].
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ter being diagnosed with allergic rhinitis and probable 
bronchial asthma when she lived in Ukraine at the  age 
of 5. The patient was then under the periodic control of 
a  pulmonology out-patient clinic. There was no regular 
treatment of allergy beside periodic nasal steroids and 
salbutamol on an emergency basis. The child was under 
pulmonological control up to the age of 7, and then she 
was released from regular control due to the remission of 
allergic symptoms.

RESULTS
At the time of admission, the child was in a good general 
condition and the physical examination did not reveal any 
deviations from the normal state. The results of diagnos-
tic tests showed an elevated total IgE level (849 IU/ml), 
specific IgE for house dust mites in classes 5 and 6, and 
for grass pollens in class 3. Pulmonary function tests 
were performed during the hospitalization. In the bron-
chial reversibility test, FEV1 improved by 11% with an 
improvement in the  study curve. In  plethysmography, 
a reduced airway resistance by more than 100% was ob-
served. Nitric oxide in exhaled air was slightly increased 
to 27.9 ppb.
While setting up the intravenous route, the girl reported 
feeling unwell and fainted. The  child’s well-being im-
proved after changing to a supine position.
Skin prick tests and an intradermal test were performed 
with articaine and mepivacaine, both yielding negative 
results. Due to the patient’s and her mother’s high anxiety 
before administering articaine, a provocation test with an 
alternative drug (mepivacaine) was proposed in order to 
safely perform dental procedures. Another provocation test 
with articaine is being planned in the future. Subsequently, 
intradermal tests with mepivacaine were performed, and 
were also negative. Next, a provocation test with mepiva-
caine was performed to obtain the doses necessary for LA 
without adverse effects. During the  provocation test and 
the day after, no adverse events were noted.

Amide anesthetics are more preferred than esters due 
to less unfavorable outcomes. Adverse effects with local 
anesthetics have been widely reported, but only <1% of 
all reported reactions were true IgE mediated allergic re-
actions [8]. An adverse drug reaction is defined as a re-
sponse to a drug, which is harmful and unintended [5].
Here the authors presented a report on a pediatric patient 
with an adverse drug reaction similar in presentation 
to hypersensitivity following the LA use during a dental 
procedure. They discussed the  case as well as reported 
the  diagnostic and treatment strategies which can be 
implemented.

MATERIAL AND METHODS
Written consent regarding the case report was obtained 
from parents. The  patient’s anonymity was preserved. 
A 14.5-year-old girl was admitted to the ward on an elec-
tive basis to diagnose allergies to LA. The  first episode 
of an adverse reaction after LA occurred about 5 years 
before, during a dental procedure in which lignocainum 
was used as LA. The patient fainted without the  loss of 
consciousness. As reported by the girl, there was a slight 
shortness of breath, following which the  symptoms re-
solved spontaneously after changing the  position. After 
about a year, a similar event took place when applying an 
articulated swab to the gum. The patient reported about 
2-minute-long shortness of breath and general malaise, 
which also resolved spontaneously. The  last episode, in 
November 2019, involved administering articaine at 
the Institute of Dentistry, following which the girl expe-
rienced visual impairment and heavy breathing about 
5 min after administration, these symptoms once again 
resolving spontaneously. At that time, no further dental 
procedures were performed.
On admission to the  hospital for expanded diagnos-
tics of drug allergy, medical history was reviewed since 
the patient’s birth. After several attempts to get a detailed 
medical history, the patient’s mother recalled her daugh-
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to their similarity in the presentation with hypersensitivity 
reactions. If the administration of LA accidentally gets in-
jected into the vascular circulation, a toxic systemic reaction 
may occur [12].
Other common reactions to local anesthetics that must 
be considered include reactions to concomitantly admin-
istered agents (latex, antibiotics, additives, and preser-
vatives). Parabens are preservatives used in amide and 
ester LA. Exposure to paraben containing products can 
sensitize an individual susceptible to LA, causing an ad-
verse reaction to LA [8].
Clinical history taking is critical in determining the cor-
rect diagnosis and the classification of drug hypersensitiv-
ity in children [9]. A confirmation of allergy can be done 
using skin prick tests, intradermal tests, and subcutane-
ous challenge tests, with skin prick tests being the most 
common, and subcutaneous challenge being the most de-
finitive. These tests are not only necessary in determining 
the presence of a drug allergy. They are also used in decid-
ing safe alternatives and appropriate drug doses specific 
to the patient that will not cause an adverse event.
The patient was treated with mepivacaine as a safe drug, 
and the appropriate dose of the drug was established for 
use in the event of the need for dental procedures in this 
patient. Importantly, thanks to the  diagnostics carried 
out, the  patient underwent several dental procedures 
with the use of LA (mepivacaine) without any side effects. 
Her reactions to LA were likely psychogenic. To come to 
the conclusion of a psychomotor etiology of her reaction, 
several tests were performed, including the  skin prick 
test, the intradermal test, and the provocation test to rule 
out other causes. All of these tests came back negative for 
immediate LA allergy. The patient’s reaction was due to 
the intense emotional stress related to dental procedures, 
uncontrolled asthma, and the  spontaneous resolution 
of symptoms following cessation of the  procedure. It  is 
also essential to recognize bronchial asthma in this pa-
tient and its relationship to emotional triggers leading to 

Based on the history, the physical examination, and the re-
sults of diagnostic tests, bronchial asthma and emotional 
hypersensitivity were diagnosed. Immediate allergy to LA 
has not been confirmed. The girl was discharged home in 
a good general condition. Asthma treatment with inhaled 
steroids and antihistamines was ordered. Due to the girl’s 
sensitivity to stress (prick, blood collection, dental proce-
dures), the patient and her parents were also advised to 
perform the procedures mentioned above in the supine 
position after the  oral administration, about 1 h before 
the  procedure, of 25 mg of hydroxyzine. In  the  case of 
dyspnea and malaise during procedures, the Trendelen-
berg position should be used altogether with an addition-
al dose of budesonide/formoterol.

DISCUSSION
Drug reactions have been widely reported in the  pedi-
atric population, but only a small part of them were ac-
tually evaluated using tests such as drug hypersensitivi-
ties  [4,5]. Drug hypersensitivity is a  type of an adverse 
drug reaction that is sometimes difficult to distinguish 
from an allergic reaction [5].
Due to the wide range of reactions that can mimic LA al-
lergy, and the  rarity of a  true IgE mediated LA allergy, 
other causes of reactions must be explored. A majority of 
the reactions were due to psychomotor responses, allergy 
to concomitantly administered agents, response to proce-
dural trauma and delayed hypersensitivity reactions [8].
The most common adverse reaction during LA use in 
the setting of dental procedures is mainly psychogenic [10]. 
Psychomotor responses can include vasovagal syncope 
which is triggered by intense emotional stress, pain, fear 
and fatigue, and are preceded by pallor, lightheadedness, 
diaphoresis and nausea. Other possible psychomotor re-
sponses can include hyperventilation/panic attack and sym-
pathetic stimulation  [11]. All the possible triggers of psy-
chomotor responses should be considered in those patients 
who present with adverse reactions following LA use due 
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the shortness of breath. The final recommendations given 
to the patient were related to controlling asthma and ca-
tering to the patient’s emotional stress.

CONCLUSIONS
Patients presenting with a  hypersensitivity reaction 
to LA should be sent for further investigation before 
the diagnosis is formulated. It is important to consider 
the  psychogenic origin of the  reaction, especially in 
the pediatric population. Recommendations to the pa-
tients should be based on the results of the diagnostic 
tests, including relieving fear in the child and admin-
istrating LA in a cold room, in a supine position, and 
with the prior use of antihistamines such as hydroxy-
zine. In  case the  patient has other coexisting condi-
tions, all steps required to establish the proper disease 
control should be considered.
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