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Abstract

Introduction: Acute poisoning by nasal decongestants is an important issue in pediatrics due to physiological and
anatomical characteristics of the child’s body and pharmacokinetics of drugs in early childhood.

Epidemiology: The number of poisonings by this group of drugs ranged from 4% to 39% during the period from 2000
to 2018. All the studies reported that the most severe degree of intoxication was observed in children aged 1-3 years.

Mechanism of action of nasal decongestants: The peculiarity of selective alpha2-adrenergic agonists is that when
taken orally, misused or overdosed, they lose their selectivity for the target receptor. As a result, the drug causes acute
poisoning and most often this effect occurs in children and adolescents.

Clinical features and diagnostic criteria: Clinical signs of acute poisoning can appear both as a result of an overdose
of the nasal decongestants and due to a therapeutic use of the drug according to the instruction. The symptoms are man-
ifested by hypothermia, skin pallor, bradycardia, arterial hypotension, profuse sweating, and acrocyanosis.

Imidazoline receptors and new opportunities: It is assumed that toxic effect of topical decongestants occurs not only
by activation of alpha2-adrenergic receptors, but also through their influence on the selective imidazoline receptors.
Based on the structure of these drugs, it is assumed that imidazoline receptors are the primary binding site for these drugs.

Conclusion: Understanding the described mechanisms of alpha2-adrenergic agonist action and peculiarities of the
child’s symptoms in acute poisoning is necessary for the timely diagnosis and selection of the correct treatment strategy.
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Intro dllCthIl flammatory reactions and disrupts the autonomic innerva-

tion of the nasal mucosa increasing production of goblet

Acute respiratory viral infection is the most frequent di-
sease warranting a visit to a pediatrician and accounts for
more than 90% of all outpatient visits among the children
(Pshenichnaya et al. 2018). A viral infection is the most
common cause of rhinosinusitis, triggers a number of in-

cells (Kaliner et al. 1997). A large number of studies con-
firm the fact that a viral infection triggers an inflamma-
tory process in the respiratory tract, which remains even
after the virus is removed and leads to prolonged symp-
toms of rhinosinusitis (Gwaltney 2002). This mechanism
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is based on various inflammatory mediators (leukotrie-
nes, tumor necrosis factors, interleukins, histamine, etc.).
Therefore, drugs acting on various receptors are used to
reduce nasal edema. Local vasoconstrictor drugs, or nasal
decongestants, which are targeted at alpha-adrenergic re-
ceptors, are widely used with a decongestant purpose in
nasopharyngitis therapy in children (Naclerio et al. 2010;
Baranov et al. 2015).

Unfortunately, acute poisoning by nasal decongestants
often occurs in pediatric practice. These cases are most
frequently associated with the use of imidazoline deriva-
tives, primarily naphazoline (Wenzel et al. 2004).

On the one hand, growth of acute poisoning by nasal
decongestants is due to the uncontrolled use of this group
of drugs by parents. On the other hand, local pediatricians
often ignore use of drugs of this group, neither explain
the dosage regimen, frequency of administration of de-
congestants, nor focus on the age-related peculiarities of
the nasal mucosa in children which has a high resorptive
capacity (Karpova et al. 2018).

The specific feature of acute poisoning by this group of
drugs is that the first signs of intoxication, such as drows-
iness, hypothermia and skin pallor, remain unnoticed by
the parents. As a result, more than 93% of the children
were admitted to the intensive care unit or the toxicology
department late (more than 4 hours) after the onset of the
poisoning (Piskareva et al. 2008).

The aim of the research is to assess the current state
of the problem of acute poisoning by nasal decongestants
among the child population based on the analysis of the
Russian and foreign studies. PubMed, e-Library, RSCI
and other databases were used to study characteristics of
alpha-adrenergic agonists and clinical features of acute
poisoning by imidazoline derivatives in children. 43 pub-
lications for the period of 2000-2020 were analyzed.

Epidemiology

An increase in acute poisoning by nasal decongestants
deserves special attention both in Russia and all over the
world. According to some data, the share of poisonings by
this group of drugs ranged from 4% to 25.9% during the
period from 2000 to 2018 (Petukhova et al. 2019; Shilov
et al. 2019; Zhamlikhanov and Fedorov 2019). Most of-
ten the poisoning occurred when drugs with naphazoline
as the main active ingredient were used (up to 86.8% of
all the poisonings by drugs of this group) (Tulupov et al.
2018; Petukhova et al. 2019; Shilov et al. 2019). Accor-
ding to the foreign studies in several countries, such as
Croatia, Belgium and France, cases of acute poisoning by
naphazoline were noted both after its normal therapeu-
tic usage and due to overdose (Taylor and Maslov 2013;
Lowry and Brown 2014; Diaz et al. 2018; Euwema and
Swanson 2020). Depression of the central nervous sys-
tem (alteration of consciousness progressing to coma)
occurred in case of an accidental ingestion of the drug
(swallowing) or a one-time instillation of a large dose of

naphazoline (Taylor and Maslov 2013; Lowry and Brown
2014). As reported by most studies, this effect is especially
prominent in early childhood (Senin and Morozov 2012;
Kalashnikova and Chelpachenko 2013; Taylor and Mas-
lov 2013; Lowry and Brown 2014; Diaz et al. 2018; Pshe-
nichnaya et al. 2018; Petukhova et al. 2019; Shilov et al.
2019; Tulupov et al. 2018; Euwema and Swanson 2020).

A drug form and its resorption capacity determine a
degree of toxicity. The resorption capacity of alpha2-adr-
energic agonists is different. Systemic bioavailability of
naphazoline is more than 50%, of xylometazoline — about
1%. In this respect, the percentage of children hospital-
ized with acute naphazoline poisoning remains at a high
level (Wenzel et al. 2003; Pshenichnaya et al. 2018).

A central nervous system disorder, which manifested
itself in drowsiness, was noted in 98% of the children in
the nosological structure of acute naphazaline poisoning
(Petukhova et al. 2019). Skin pallor and bradypnea were
observed in 85% of the children, hypothermia — in 80%,
and hyperhidrosis — in 80%. The number of patients with
bradycardia varied from 60% to 83% in various studies
(Petukhova et al. 2019; Shilov et al. 2019). The severity of
these symptoms depended on the severity of the patient’s
state. According to the publications, 29% of the patients
hospitalized had symptoms of medium severity and 71%
were with severe symptoms (Senin and Morozov 2012).

Based on the analysis of the publications for 2019,
45% of the children were admitted to hospital in a serious
state and 5% of the patients — in an extremely serious state
(Petukhova et al. 2019; Shilov et al. 2019).

Some cases of severe naphazoline poisoning after
its intranasal administration were also reported. Thus, a
18-month-old baby rapidly developed profound CNS de-
pression accompanied by bradycardia, hypothermia, and
hypoventilation after use of naphazoline in rhinopharyn-
gitis treatment (Diaz et al. 2018). A one-month-old girl
was admitted to hospital in coma with skin pallor, hypo-
thermia, hypotension, bradycardia, and apnea after nap-
hazoline instillation (Euwema and Swanson 2020).

All the studies reported that the most severe degree
of intoxication was observed in pre-school children aged
1-3 years.

Mechanism of action of nasal
decongestants

Specific features of the structure, location and phar-
macological activity of adrenergic receptors

Alpha-adrenergic agonists are represented by a large
group of biologically active agents, also called alpha-ago-
nists or stimulators of alpha-adrenergic receptors (Nor-
man and Nappe 2021). Adrenergic receptors differ by
their mediated effects and localization, as well as drugs
differ in their affinity for the receptors (Fig. 1).
Adrenergic agonists are divided into non-selec-
tive, stimulating alpha and beta-adrenergic receptors
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Figure 1. Affinity for the receptors and duration of action of adrenergic agonists.

(epinephrine), as well as activating alpha- and al-
pha,-adrenergic receptors (noradrenaline). Phenylephrine
hydrochloride belongs to selective drugs that activate
alpha -adrenergic receptors, whereas naphazoline, xylo-
metazoline, oxymetazoline — to selective alpha -adren-
ergic receptor agonists. All adrenergic agonists differ in
duration of action (Fig. 1) (Norman and Nappe 2021).

Alpha,-adrenergic receptors are localized on postsyn-
aptic membranes and respond to the action of noradren-
aline. They are located mainly in arterioles, and when
they are stimulated, vascular permeability decreases, fol-
lowed by spasm of arterioles and an increase in blood
pressure (Fig. 2).
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Figure 2. Adrenergic synapse. Note: DOPA — dihydroxypheny-
lalanine; A — adrenaline; NA — noradrenaline; MAO — monoam-
inoxidase; COMT — catechol-O-methyltransferase.

Alpha2-adrenergic receptors in cholinergic and adr-
energic nerve endings are located presynaptically, in
blood vessels — extrasynaptically and postsynaptically,
and in the central system — postsynaptically (Norman and
Nappe 2021).

Presynaptic alpha -adrenergic receptors have an effect
on release of noradrenaline based on the negative feed-
back principle, which results in a blood pressure decrease
(Fig. 2). According to the same “loop” principle, when
the central alpha,-receptors are stimulated, secretion of
catecholamines reduces.

The peculiarity of selective alpha2-adrenergic ag-
onists is that when taken orally, misused or overdosed,
they lose their selectivity for the target receptor. As a re-

sult, the drug causes acute poisoning and most often this
effect occurs in children and adolescents (Norman and
Nappe 2021).

Naphazoline is an alpha2-adrenergic agonist, an im-
idazoline derivative that stimulates alpha2-adrenergic
receptors (Johnson and Hricik 2003). Clonidine is also
an imidazoline derivative, an alpha2-adrenergic ago-
nist, but with a higher degree of selectivity. Besides, its
mechanism of action is based on vasodilation, not on
vasoconstriction. Clonidine activates the postsynaptic
alpha2-adrenergic receptors of the vasomotor centers,
reduces conduction of sympathetic impulses to the heart
and blood vessels, which leads to a decrease in cardiac
output, heart rate and peripheral vascular resistance. Clo-
nidine penetrates the blood brain barrier and affects the
reticular formation, which is manifested by the sedative
effect of the drug (Bousquet et al. 1992). Serious or mild
overdose of naphazoline induces a similar mechanism of
action, stimulating the same receptors as clonidine, and
causes a similar effect.

Anatomical and physiological specific features of the
nose structure in children

The final clinical effect of a drug will vary depending
on the types of alpha-adrenergic receptors involved. It
is believed that alpha -adrenergic receptors in the nasal
cavity are mainly located in the walls of the arterioles of
the mucous membrane and stimulate their contraction.
Stimulation of alpha,-adrenergic receptors leads to con-
traction of 5 cavernous veins located under the mucous
membrane of the middle and inferior nasal turbinates
(Corboz et al. 2003). It has been proven that the main
role in the innervation of the nasal mucosa in an adult is
played by alpha,-adrenergic receptors, which prevail over
alpha -adrenergic receptors (Zaplatnikov et al. 2014).
The cavernous tissue in the inferior and middle nasal
turbinates only starts to develop in infants and is finally
formed by the age of three. Therefore, nasal edema and
inflammation in infants are mainly due to the filling of
superficial arterioles with blood (Tulupov et al. 2018). For
this reason, alpha2-adrenergic agonists cannot act upon
alpha2-adrenergic receptors, instead the alpha -adrener-
gic receptors are stimulated.
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Figure 3. Scheme of the route of entry, absorption and distribution of naphazoline in a child’s body depending on the drug entry

route and age of a child. Note: MAO — monoaminoxidase; COMT — catechol-O-methyltransferase.

In children aged over three years, nasal mucosa edema
causes an increase in the size of the inferior turbinates
due to the filling of their cavernous tissue with blood. Use
of naphazoline in young children leads to the situation
that the local alpha-adrenergic agonist cannot detect the
treatment sites, instead it enters the systemic circulation
through the venules and causes symptoms of intoxication.
This mechanism is presented below in the scheme of nap-
hazoline absorption and distribution in children depend-
ing on their age (Fig. 3).

Cases of overdose are rare after the age of six since by
that age, the mechanisms of adrenergic agonists inactiva-
tion are completely formed.

One of the causes of acute poisoning by nasal decon-
gestants in children is use of a drug in the form of drops.
When administered as drops, the drug gets from the nasal
cavity, and nasopharynx into the gastrointestinal tract and
the alpha2-adrenergic agonist is further absorbed into the
systemic circulation. The cardiotoxic effect is the main
symptom of systemic intoxication associated with the use
of naphazoline (Fig. 3).

Once the drug gets into the systemic circulation, al-
pha-adrenergic receptors of the heart vessels are activat-
ed, the preload and, hence, contractility of the myocardi-
um increase. Subsequently, the carotid sinus is involved
and the activity of the vagus nerve increases, which re-
sults in bradyarrhythmia development in young children
and in a paradoxical effect in the form of tachyarrhythmia
in older children. It is believed that activation of central
alpha-adrenergic receptors leads to the nervous system
depression of various intensity, from drowsiness to coma,
hypotension, respiratory failure, and pulmonary edema.
Systemic side effects of naphazoline also include hypo-
thermia, mydriasis, hyperhidrosis, transient arousal over-
reaction. and transient hypertension (Table 1).

Table 1. Side effects when alpha2-adrenergic agonists get into
the systemic circulation

Side and toxic effects in case alpha2-adrenergic agonists get into the
systemic circulation
Bradycardia
Cardiotoxic effect on alpha-adrenergic Transient arousal overreaction
receptors of the heart vessels Transient hypertension

Recurrent bradycardia

Depression of the nervous system

causing drowsiness to coma
High permeability of the blood-brain

barrier, stimulation of adrenergic
receptors of the vasomotor center of
the brain, a decrease in the flow of
sympathetic impulses

Mydriasis
Hypotension
Pulmonary edema
Respiratory failure
Hypothermia
Hyperhidrosis

Some authors believe that as a result of naphazoline
passage across the blood-brain barrier, the adrenergic
receptors of the vasomotor center are activated in chil-
dren of early age. This leads to a significant reduction of
sympathetic impulse flow and further to lack of energy
and enthusiasm, drowsiness, development of bradycar-
dia, and hypotension. With an increase in intoxication,
the symptoms intensify up to coma (Mabhieu et al. 1993;
Vitezi¢ et al. 1994; Malakhov et al. 2015; Kochetkov and
Fatyanova 2017).

Main causes of acute poisoning in young children

Naphazoline causes systemic side effects (toxicity) pri-
marily in children. Drug overdose of just a few extra
drops can lead to severe intoxication (Tulupov et al.
2018). Clinical manifestations of the adrenomimetic ef-
fect (neurological status impairment, changes in the car-
diovascular system, hypothermia, excessive constriction
of the pupils) may occur even as a result of a therapeutic
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use of the drug (Claudet and Fries 1997; Varvyanskaya
and Lopatin 2015).

Currently, there is no clear explanation for this situa-
tion; however it is possible that a larger size of the nasal
mucosa surface in children compared to adults signifi-
cantly increases the resorption area of alpha2-adrenergic
agonists. If a dose of topical decongestants is calculated
per 1 kg of body weight, the size of the dose received by
a child under 1 year old is 30 times higher than the dose
of an adult. In addition, symptoms of acute poisoning
appear with an increase in concentration of the local al-
pha-adrenergic agonists in blood due to the immaturity of
the mechanism of reuptake of alpha-agonists of neuronal
adrenergic receptors in the presynaptic terminals and low
activity of enzymes — COMT (catechol-O-methyltrans-
ferase) and MAO (monoaminoxidase) (Kuzminov et al.
2018). Immaturity of the cavernous tissue in the nasal tur-
binates can also be the cause of intoxication. The inferior
nasal meatus becomes the main conductor of the air flow
only after the age of 7 (Garashchenko et al. 2016). An-
other cause of acute poisoning in children is the narrow
therapeutic window of the drug, a small interval between
the average therapeutic and the toxic doses (Radtsig et al.
2012; Garashchenko et al. 2016; Kunelskaya et al. 2017;
Kuzminov et al. 2018).

It is noted that 0.025% naphazoline solution should
be used for children from 2 to 6 years old (Taverner and
Latte 2009; Chow et al. 2012; Fokkens et al. 2012). Un-
fortunately, the official solutions of the drug are produced
with a minimum 0.05% concentration; hence, implemen-
tation of the recommendations in practice is a real prob-
lem (Tatochenko 1999). It should be emphasized that oral
forms of naphazoline incur the major risk of systemic
intoxication, and they are prohibited for use in pediatric
practice in Russia until the age of 12. (Derbeneva and Gu-
seva 2017; Radzig 2017; Bogomilsky et al. 2019).

Clinical features and diagnostic
criteria

Clinical signs of acute poisoning can appear both as a re-
sult of an overdose of the nasal decongestants and due to
a therapeutic use of the drug according to the instructions
(Wenzel et al. 2003).

An analysis of the clinical symptoms revealed a two-
phase intoxication with local alpha-adrenergic agonists.

The first phase is characterized by development of anx-
iety and sense of fear, weakness, headache, and tachycar-
dia. Nausea and, very rarely, vomiting are also possible.
The symptoms of the first phase are most often mild, usu-
ally disappear within 12 hours, and are therefore over-
looked by parents.

The intoxication symptoms accrue in the second phase
of poisoning and is manifested by obvious hypothermia,
skin pallor, bradycardia, arterial hypotension (a decrease
by more than 50% of the age norm), sometimes turning into

hypertension, profuse sweating and acrocyanosis, as well
as a change in the respiratory rate. Severe depression of the
central nervous system (coma), a collaptoid state, and acute
cardiovascular failure occur in extremely serious cases.

In case of an overdose or ingestion of local alpha2-adr-
energic agonists, a general depletion of catecholamines
and noradrenaline takes place, which leads to depression
of the sympathetic nervous system.

The severity of clinical symptoms does not neces-
sarily depend on a dose. The first signs of body damage
are usually observed within 30—60 minutes, and distinct
symptoms can appear 6—12 hours after taking the drug.
On average, the onset of clinical manifestations can be
expected in the period from 12 to 36 hours after the drug
use (Norman and Nappe 2021).

Naphazoline influence on the kidney vessels should be
taken into account. Blood flow decreases in the peritu-
bular capillaries with an overdose of alpha2-adrenergic
agonists. Nephrons in the cortical segment of the kidneys
undergo ischemia, which leads to hypoxia of the tubular
cells. In case of an acute naphazoline poisoning, activity
of urine enzymes located in the plasma membranes or cy-
tosol of the nephrons increases, which makes it possible
to detect changes in the tubular apparatus of the damaged
organ at the earliest time possible. Thus, in case of poi-
soning by nasal decongestants, changes in the biological
fluids of the body are reflected in the laboratory parame-
ters as well.

The following changes were observed in the blood
laboratory tests of the children with local alpha2-adren-
ergic agonists poisoning: hemoglobinemia, erythrocyto-
sis, leukocytosis, which correlated with high hematokrit.
Dehydration of the body resulted in high urine density.
Leukocytosis and thrombocytosis were regarded as an
acute-phase body response in the analyses of this group
of the children with poisoning. In addition, an increase
in the number of thrombocytes can be a risk factor for
development of thrombotic complications. Electrocardio-
grams of the patients with poisoning showed heart rhythm
disturbance and cardiac conduction failure (Kalashnikova
and Chelpachenko 2013; Diaz et al. 2018).

Thus, the identified laboratory changes in children
with naphazoline poisoning confirm its toxic effect on the
body manifested by acute-phase changes.

Imidazoline receptors and new
opportunities

The current undersnading of the localization and action
of adrenergic receptors show that they are involved in the
functions of almost all organs and systems of the body. So
the effect of alpha2-adrenergic agonists is a heterogene-
ous response to stimulation of adrenergic receptors. At the
moment, there is no clear definition of how exactly the
receptors affect physiologically and where precisely they
are located (Kuzminov et al. 2018).
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This issue obtained more interest when imidazoline
receptors were discovered, although this fact further com-
plicated the understanding of the systemic side effects of
naphazoline.

It is assumed that the toxic effect of topical decongest-
ants occurs not only by means of activation of alpha2-adr-
energic receptors, but also through affecting the selective
imidazoline receptors.

Three types of imidazoline receptors were defined,
among which imidazoline-1(I-1) located above the al-
pha2-adrenergic receptor, and together they have influ-
ence on blood pressure. There is a supposition that im-
idazoline receptors and adrenergic receptors enhance
each other’s action in implementation of their functional
reactions. Their functional relationship is determined by
their similar features. It is possible that involvement of
imidazoline receptors in their joint action occurs when the
calcium channels are activated by alpha-adrenergic ago-
nists. Studies have shown that I-1 receptors can also be
involved in other physiological responses besides the car-
diac function. Imidazoline receptors are localized in the
heart, brain, beta cells of the pancreas and kidneys, and
they can modulate various functions of the body accord-
ingly (Bousquet et al. 1998; Wenzel et al. 2003).

The hypotensive effect of imidazoline compounds was
first identified in the reticularis lateralis of the rostroven-
trolateral part of the medulla oblongata. It was demon-
strated that imidazolines and the related substances lower
blood pressure when used in this area, whereas no cat-
echolamine was able to do this (Kuzminov et al. 2018).

The toxic effects of nasal decongestants, manifested by
such symptoms as CNS depression, bradycardia, miosis,
hypotension, respiratory depression, and hypertension
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(early and temporary), are similar to imidazoline effects.
Based on the structure of these drugs and various studies,
it is assumed that imidazoline receptors are the primary
binding site for these drugs. This also explains the cases
of rapid onset of the drug action with serious side effects
after administration of relatively small amounts of the
substance (Regunathan et al. 1995; Bucaretchi et al. 2003;
Wenzel et al. 2003; Taylor and Maslov 2013; Lowry and
Brown 2014).

Thus, despite the fact that many pathogenetic mech-
anisms of the naphazoline toxic effect have been deter-
mined, the values of laboratory predictors for prognosis
and early assessment of complications of acute naphazo-
line poisoning have not been defined yet, which sets the
direction for further study of this issue.

Conclusion

Alpha2-adrenergic agonists poisoning is leading in the
structure of acute drug poisoning requiring emergency
medical intervention. This is determined by the patho-
morphological specifics of children and rapid evolution of
the clinical symptoms of poisoning. Each stage of emer-
gency medical care for children with nasal decongestant
poisoning requires knowledge of the mechanism of action
of a drug and an early diagnosis.

Conflict of interests

The authors of the article confirmed the absence of a con-
flict of interests to be reported.

B Chow AW, Benninger MS, Brook I,Brozek JL, Goldstein EJ, Hicks
LA, Pankey GA, Seleznick M, Volturo G, Wald ER, File Jr TM
(2012) IDSA clinical practice guideline for acute bacterial rhinosi-
nusitis in children and adults. Clinical Infectious Diseases 54(8):
e72—e112. https://doi.org/10.1093/cid/cir1043 [PubMed]

B Claudet I, Fries F (1997) Danger of nasal vasoconstrictors in infants.
Apropos of a case. Archives of Pediatric 4(6): 538-541. https://doi.
org/10.1016/S0929-693X(97)87574-4 [PubMed] [in French]

B Corboz MR, Varty LM, Rizzo CA, Mutter JC, Rivelli MA, Wan Y,
Umland S, Qiu H, Jakway J, McCormick KD, Berlin M, Hey JA
(2003) Pharmacological characterization of alpha 2-adrenocep-
tor-mediated responses in pig nasal mucosa. Autonomic and Auta-
coid Pharmacology 23(4): 208-219. https://doi.org/10.1111/j.1474-
8673.2003.00298.x [PubMed]

B Derbeneva ML, Guseva AL (2017) Acute sinusitis in outpatient
clinical practice: current guidelines for the diagnosis and treat-
ment. Medical Council [Meditsinskii Sovet] (8): 13—17. https://doi.
org/10.21518/2079-701X-2017-8-13-17 [in Russian]

B Diaz M, Granson E, Taiman J, Alava J, Gabrielli T, Mendoza L
(2018) Severe poisoning with naphazoline: update from a therapeu-


https://pubchem.ncbi.nlm.nih.gov/compound/Naphazoline
https://pubchem.ncbi.nlm.nih.gov/compound/Naphazoline
https://pubchem.ncbi.nlm.nih.gov/compound/Naphazoline
https://pubchem.ncbi.nlm.nih.gov/compound/Naphazoline
https://doi.org/10.15690/pf.v12i6.1489
https://doi.org/10.15690/pf.v12i6.1489
https://doi.org/10.24110/0031-403X-2019-98-3-120-123
https://pubmed.ncbi.nlm.nih.gov/9747903/
https://pubmed.ncbi.nlm.nih.gov/1301644/
https://doi.org/10.2223/JPED.1112
https://pubmed.ncbi.nlm.nih.gov/14685449/
https://doi.org/10.1093/cid/cir1043
https://pubmed.ncbi.nlm.nih.gov/22438350/
https://doi.org/10.1016/S0929-693X(97)87574-4
https://doi.org/10.1016/S0929-693X(97)87574-4
https://pubmed.ncbi.nlm.nih.gov/9239269/
https://doi.org/10.1111/j.1474-8673.2003.00298.x
https://doi.org/10.1111/j.1474-8673.2003.00298.x
https://pubmed.ncbi.nlm.nih.gov/15084187/
https://doi.org/10.21518/2079-701X-2017-8-13-17
https://doi.org/10.21518/2079-701X-2017-8-13-17

Research Results in Pharmacology 7(3): 93-100

99

tic error. Archivos Argentinos de Pediatria 116(4): 626—629. https:/
doi.org/10.5546/aap.2018.626 [PubMed]

Euwema MS, Swanson TJ (2021) Deadly single dose agents. Trea-
sure Island (FL): StatPearls Publishing Jan. [PubMed] [PMC]
Fokkens WJ, Lund VJ, Mullol J, Bachert C, Alobid I, Baroody F,
Cohen N, Cervin A, Douglas R, Gevaert P, Georgalas C, Goossens
H, Harvey R, Hellings P, Hopkins C, Jones N, Joos G, Kalogjera L,
Kern B, Kowalski M, Price D, Riechelmann H, Schlosser R, Senior
B, Thomas M, Toskala E, Voegels R, Wang de Y, Wormald PJ (2012)
European position paper on rhinosinusitis and nasal polyps 2012.
A summary for otorhinolaryngologists. Rhinology 50(1): 1-12.
https://doi.org/10.4193/Rhino5S0E2 [PubMed]

Garashchenko TI, Boikova NE, Zelenkin EM (2016) Choice of va-
soconstrictors for children with rhinosinusitis. Russian Bulletin of
Perinatology and Pediatrics [Rossiyskii Vestnik Perinatologii i Pedi-
atrii] 61(3): 124-131. https://doi.org/10.21508/1027-4065-2016-61-
3-124-131 [in Russian]

Gwaltney JM (2002) Clinical significance and pathogenesis of
viral respiratory infections. The American Journal of Medicine
6A: 13S-18S.  https://doi.org/10.1016/S0002-9343(01)01059-2
[PubMed]

Johnson DA, Hricik JG (1993) The pharmacology of alpha-adrener-
gic decongestants. Pharmacotherapy 13(6 Pt 2): 110-115. [PubMed]
Kalashnikova OV, Chelpachenko OE (2013) Clinical and laboratory
characteristics of poisoning with topical decongestants in children.
Bulletin of Orenburg State University [Vestnik Orenburgskogo Go-
sudarstvennogo Universiteta] 158(9): 96-99. [in Russian]

Kaliner MA, Osguthorpe JD, Fireman P, Anon J, Georgitis J, Da-
vis ML, Naclerio R, Kennedy D (1997) Sinusitis: bench to bedside.
Current findings, future directions. Otolaryngology — Head and
Neck Surgery 116(6 Pt 2): 1-20. https://doi.org/10.1016/S0091-
6749(97)70041-1 [PubMed]

Karpova EP, Tulupov DA, Vorob’eva MP, Fedotov FA, Dolginov
DM, Bykov MV, Grabovskaya VA (2018) About the safety of ap-
plication of nasal decongestants in the practice of pediatricians. Bul-
letin of Otorhinolaryngology [Vestnik Otorinolaringologii] 83(2):
46-50. https://doi.org/10.17116/0torino201883246-50 [PubMed]
Kochetkov PA, Fatyanova EI (2017) Acute rhinusinusitis: mod-
ern approaches to diagnosis and treatment. Medical Council
[Meditsinskii Sovet] 8: 130-136. https://doi.org/10.21518/2079-
701X-2017-8-130-136 [in Russian]

Kunelskaya NL, Turovsky AB, Luchsheva YuV, Khamzalieva RB,
Izotova GN (2017) Some aspects of treatment of acute rhinitis with
local complex drugs. Medicine [Meditsina] 3: 37—43. [in Russian]
Kuzminov B, Turkina V, Kuzminov Y (2018) Rationale for naphazo-
line effects in-depth study. Current Issues in Pharmacy and Medical
Sciences 31(1): 29-33. https://doi.org/10.1515/cipms-2018-0007
Lowry JA, Brown JT (2014) Significance of the imidazoline recep-
tors in toxicology. Clinical Toxicology (Philadelphia, Pa.) 52(5):
454-469. https://doi.org/10.3109/15563650.2014.898770 [PubMed]
Mahieu LM, Rooman RP, Goossens E (1993) Imidazoline intoxica-
tion in children. European Journal of Pediatrics 152(11): 944-946.
https://doi.org/10.1007/BF01957538 [PubMed]

Malakhov AB, Shatalina IS, Dronov 1A, Malakhov-kapanadze MA,
Denisova AR (2015) Topical decongestants in combination therapy
of acute respiratory infections in children (a literature review). Med-
ical Council [Meditsinskii Sovet] 14: 26-29. [in Russian]

Naclerio RM, Bachert C, Baraniuk JN (2010) Pathophysiology of
nasal congestion. International Journal of General Medicine 3: 47—
57. https://doi.org/10.2147/IJGM.S8088 [PubMed]

Norman K, Nappe TM (2021) Alpha receptor agonist toxicity. Trea-
sure Island (FL): StatPearls Publishing. [PubMed]

Petukhova YuS, Karpushkina ES, Batishcheva GA, Zhdanova
OA, Lubavskaya SS (2019) Characteristics of exogenous poi-
soning in children in Voronezh region. Youth Innovative Bul-
letin [Molodezhnyy Innovatsionnyy Vestnik] (8): 500-502. [in
Russian]

Piskareva NI, Vologganina EV, Fadeev AA (2008) The children acute
poisonings with nasal vasoconstrictive medicines. Mother and Baby
in Kuzbass [Mat’ i Ditya v Kuzbasse] 35(4): 34-36. [in Russian]
Pshenichnaya EV, Dudchak AP, Usenko NA (2018) Decongestants
and their side effects for treatment of acute rhinitis in children (clin-
ical example). Mother and Baby in Kuzbass [Mat’ i Ditya v Kuz-
basse] 74(3): 50-53. [in Russian]

Radzig EYu (2017) Topical remedies in the practice of a pediatrician:
advice from an otorhinolaryngologist. Pediatria [Pediatriya] 96(5):
206-208. https://doi.org/10.24110/0031-403X-2017-96-5-206-208
[in Russian]

Regunathan S, Youngson C, Wang H, Reis DJ (1995) Imidazoline
receptors in vascular smooth muscle and endothelial cells. Annals of
the New York Academy of Sciences 763(12): 580-590. https://doi.
org/10.1111/5.1749-6632.1995.tb32453 .x [PubMed]

Senin VA, Morozov AS (2012) Intranasal poisoning with adrenomi-
metics in children. Clinical Hospital [Klinicheskaya Bol’nica] 51:
36-38. [in Russian]

Shilov VV, Derevianko ES, Al-Madkhun Al (2019) Modern Ideas
About Acute Poisoning With Naphazoline in Children. In: Preven-
tive Medicine — 2019. Proceedings of the. All-Russian Scientific and
Practical Conference with International Participation, 208-215. [in
Russian]

Tatochenko VK (1999) Therapeutic tactics for acute diseases of the
nasopharynx. Russian Medical Journal [Russkii Meditsinskii Zhur-
nal] 7(11): 520-522. [in Russian]

Taverner D, Latte GJ (2009) Withdrawn: nasal decongestants for
the common cold. The Cochrane Database of Systematic Reviews
15(2): CD001953. https://doi.org/10.1002/14651858.CD001953.pub4
[PubMed]

Taylor K, Maslov Y (2013) Accidental pediatric exposure to imid-
azoline derivatives. Journal of Emergency Nursing 39(1): 59-60.
https://doi.org/10.1016/j.jen.2012.10.007 [PubMed]

Tulupov DA, Fedotov FA, Karpova EP (2018) Modern aspects of
the use of nasal vasoconstrictor and auxiliary drugs in pediatric prac-
tice. Medical Council [Meditsinskii Sovet] 2: 114—117. https://doi.
org/10.21518/2079-701X-2018-2-114-117 [in Russian]
Varvyanskaya AV, Lopatin AS (2015) Topical nasal decongestants:
comparative characteristics and review of side effects. Russian Rhi-
nology [Rossiiskaya Rinologiya] 4: 50-56. https://doi.org/10.17116/
rosrino201523450-56 [in Russian]

Vitezi¢ D, Rozmani¢ V, Franulovi¢ J, Ahel V, Matesi¢ D (1994) Nap-
hazoline nasal drops intoxication in children. Archives of Industrial
Hygiene and Toxicology 45(1): 25-29. [PubMed]

Wenzel S, Laux G, Sagowski C, Kehrl W, Metternich FU (2003)
Naphazoline intoxication: course and therapy. Laryngorhinootologie
82(2): 105-108. https://doi.org/10.1055/5-2003-37723 [PubMed]


https://doi.org/10.5546/aap.2018.e626
https://doi.org/10.5546/aap.2018.e626
https://pubmed.ncbi.nlm.nih.gov/30016045/
https://pubmed.ncbi.nlm.nih.gov/28722879/
https://www.ncbi.nlm.nih.gov/books/NBK441849/
https://doi.org/10.4193/Rhino50E2
https://pubmed.ncbi.nlm.nih.gov/22469599/
https://doi.org/10.21508/1027-4065-2016-61-3-124-131
https://doi.org/10.21508/1027-4065-2016-61-3-124-131
https://doi.org/10.1016/S0002-9343(01)01059-2
https://pubmed.ncbi.nlm.nih.gov/11955455/
https://pubmed.ncbi.nlm.nih.gov/7507588/
https://doi.org/10.1016/S0091-6749(97)70041-1
https://doi.org/10.1016/S0091-6749(97)70041-1
https://pubmed.ncbi.nlm.nih.gov/9212028/
https://doi.org/10.17116/otorino201883246-50
https://pubmed.ncbi.nlm.nih.gov/29697655/
https://doi.org/10.21518/2079-701X-2017-8-130-136
https://doi.org/10.21518/2079-701X-2017-8-130-136
https://doi.org/10.1515/cipms-2018-0007
https://doi.org/10.3109/15563650.2014.898770
https://pubmed.ncbi.nlm.nih.gov/24666288/
https://doi.org/10.1007/BF01957538
https://pubmed.ncbi.nlm.nih.gov/8276031/
https://doi.org/10.2147/IJGM.S8088
https://pubmed.ncbi.nlm.nih.gov/20463823/
https://pubmed.ncbi.nlm.nih.gov/29763199/
https://doi.org/10.24110/0031-403X-2017-96-5-206-208
https://doi.org/10.1111/j.1749-6632.1995.tb32453.x
https://doi.org/10.1111/j.1749-6632.1995.tb32453.x
https://pubmed.ncbi.nlm.nih.gov/7677378/
https://doi.org/10.1002/14651858.CD001953.pub4
https://pubmed.ncbi.nlm.nih.gov/19370573/
https://doi.org/10.1016/j.jen.2012.10.007
https://pubmed.ncbi.nlm.nih.gov/23295088/
https://doi.org/10.21518/2079-701X-2018-2-114-117
https://doi.org/10.21518/2079-701X-2018-2-114-117
https://doi.org/10.17116/rosrino201523450-56
https://doi.org/10.17116/rosrino201523450-56
https://pubmed.ncbi.nlm.nih.gov/8067910/
https://doi.org/10.1055/s-2003-37723
https://pubmed.ncbi.nlm.nih.gov/12624838/

100

Karpushkina ES et al.: Pathogenetic features of acute naphazoline poisoning in children

Wenzel S, Sagowski C, Laux G, Kehrl W, Metternich FU (2004)
Course and therapy of intoxication with imidazoline derivate nap-
hazoline. International Journal of Pediatric Otorhinolaryngolo-
gy 68(7): 979-983. https://doi.org/10.1016/j.ijporl.2004.02.011
[PubMed]

Zaplatnikov AL, Burtseva EI, Girina AA, Koroid NV, Garina EA
(2014) Modern possibilities and principles of rational treatment of

Author contributions

influenza and other acute respiratory infections in children. Issues of
Current Pediatrics [Voprosy Sovremennoi Pediatrii] 13(1): 129-133.
https://doi.org/10.15690/vsp.v1311.923 [in Russian]

Zhamlikhanov NKh, Fedorov AG (2019) Clinical features of acute
toxicosis caused by nasal vasoconstrictor drugs in children and ad-
olescents. Healthcare of Chuvashia [Zdravoohranenie Chuvashii] 1:
16-21. https://doi.org/10.25589/giduv.2019.66.61.003 [in Russian]

Eketerina S. Karpushkina, Ph.D. student of the Department of Clinical Pharmacology, e-mail: favi85@mail.
ru, ORCID ID https://orcid.org/0000-0003-3807-7188. The author conceived the idea of research, analyzed the
results, made the conclusions and translated the manuscript in English.

Olga A. Zhdanova, Doctor habil. of Medical Sciences, Associate Professor, Department of Clinical Pharmacology,
e-mail: olga.vr9@yandex.ru, ORCID ID https://orcid.org/0000-0002-3917-0395. The author defined the idea of
research, analyzed the clinical material and the results, and made the conclusions.

Galina A. Batishcheva, Doctor habil. of Medical Sciences, Full Professor, Head of the Department of Clinical
Pharmacology, e-mail: batl3@mail.ru, ORCID ID https://orcid.org/0000-0003-4771-7466. The author consulted
on the research idea, the analysis of the clinical material and conclusions.

Yulia A. Petukhova, Resident of the Department of Hospital and Policlinic Pediatrics , e-mail: petuhova ulia@
mail.ru, ORCID ID https://orcid.org/0000-0002-4221-829X. The author was engaged in structuring the article,

literature analysis and translation into English.


https://doi.org/10.1016/j.ijporl.2004.02.011
https://pubmed.ncbi.nlm.nih.gov/15183593/
https://doi.org/10.15690/vsp.v13i1.923
https://doi.org/10.25589/giduv.2019.66.61.003
mailto:favi85@mail.ru
mailto:favi85@mail.ru
https://orcid.org/0000-0003-3807-7188
mailto:olga.vr9@yandex.ru
https://orcid.org/0000-0002-3917-0395
mailto:bat13@mail.ru
https://orcid.org/0000-0003-4771-7466
file:///Z:/Work/JOURNALS/RRPharmacology/RRP7-3%202021/70242/petuhova_ulia@mail.ru
file:///Z:/Work/JOURNALS/RRPharmacology/RRP7-3%202021/70242/petuhova_ulia@mail.ru
https://orcid.org/0000-0002-4221-829X

	Pathogenetic features of acute naphazoline poisoning in children
	Abstract
	Introduction
	Epidemiology
	Mechanism of action of nasal decongestants
	Specific features of the structure, location and pharmacological activity of adrenergic receptors
	Anatomical and physiological specific features of the nose structure in children
	Main causes of acute poisoning in young children

	Clinical features and diagnostic criteria
	Imidazoline receptors and new opportunities
	Conclusion
	Conflict of interests
	References
	Author contributions

