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Acute exposure to imidazoline derivatives in children

Fabio Bucaretchil Sanja Dragosava& Ronan J. Vieira

Abstract

Objectives: To study acute exposure to imidazoline derivatives in 72 children younger than 15 years
of age, followed-up from January 1994 to December 1999.

Method: This is a retrospective study of 72 patients with age between 2 months and 13 years (median
2 years; 25-75% = 1 to 3 years old) exposed to naphazoline (N = 48), fenoxazoline (N = 18), oxymetazoline
(N = 5) and tetrahydrozoline (N = 1), through oral (N = 46), nasal (N = 24) or unknown (N = 2) routes.

Results: Fifty-seven children developed clinical manifestations such as somnolence (N= 34/57),
sweating (N = 20/57), pallor (N = 17/57), hypothermia (N = 16/57), bradycardia (N=13/57), cool
extremities (N = 9/57), restlessness (N = 7/57), tachycardia (N = 6/57), vomiting (N= 5/57), irregular
respiratory pattern and apnea (N = 5/57), miosis/mydriasis (N = 4/57). Naphazoline was the active
ingredient most frequently involved (N = 47), followed by fenoxazoline (N = 5) and oxymetazoline (N =
4). The onset of clinical manifestations was rapid, beginning within 2 hours after exposure in 32/57
children. Only supportive measures were employed, with one child requiring mechanical ventilation after
accidental naphazoline ingestion. In most of the children resolution of symptoms occurred within 24 hours
(N = 39/57). No deaths were observed. Patients exposed to naphazoline (N = 47/48) presented a higher
frequency of clinical signs of poisoning in comparison with those exposed to fenoxazoline (N = 5/18) (p
< 0.001). There were no significant differences in the frequency of patients who presented clinical
manifestations considering the route of exposure [oral (N = 34/46), nasal (N = 21/24); p = 0.31].

Conclusion:Most children (especially those younger than 3 years) exposed to imidazoline derivatives
(especially naphazoline) presented early signs of poisoning regardless of the exposure route (nasal or oral).
The main signs observed were nervous system, cardiovascular and respiratory depression. Most children
showed complete resolution of the symptoms within 24 hours.
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. o - Introduction
1. PhD. Assistant professor, Department of Pediatrics, School of Medicine,

Universidade Estadual de Campinas (UNICAMP), Campinas, SP, Brazil. Imidazoline derivatives are often employed as topical
2. Medical student, School of Medicine, Universidade Estadual de Campinas . :

(UNICAMP), Campinas, SP, Brazil nas_al ?rgd ocular deco_nges_tants, with rapid a_nd prc_)longed
3. PhD. Assistant professor, Department of Medical Practice, School of action:7°Its therapeutlc action results from stimulation of

Medicine, Universidade Estadual de Campinas (UNICAMP), Campinas, the peripheral post-synaptic a2—adrenergic receptors of the

SP, Brazil.
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systemic vasoconstriction and itmay cause transitory arterial  One hundred and four cases were analyzed, of which
hypertension, pallor and diaphorekis/-10Imidazoline 72 were selected for the study. The criterion for inclusion
derivatives can also stimulate post-synapti@drenergic was that all variables to be analyzed were present on the
receptors at cardiovascular and central nervous systemprotocol, including monitoring of the patient until
control centers, causing inhibition of cerebral sympathetic complete recovery from the clinical condition. The
outflow.>7-9In such situations patients, primarily children,  difference in frequency between given variables was
may present bradycardia, arterial hypotension and compared using the chi-square test and Fisher's exact
neurological and respiratory depression resulting fromtoxic test. Values of p < 0.05 were considered to represent
or “therapeutic” doses?:7.9-16 statistical significance. The project was approved by the

According to data from the National Agency for Sanitary Committee for Ethics in Research of FCM-UNICAMP,
Vigilance (ANVISA- Agéncia Nacional de Vigilancia  hearing 461/2001.
Sanitéria, May 2003), the main imidazoline derivatives
found on the Brazilian market in the form of topical
decongestants are naphazoline (59 products registered),Results
oxymetazoline (15 products registered), fenoxazoline (nine The age of the 72 children treated varied from 2
products registered), tetrahydrozoline (eight products months to 12 years, with a median of 21 months (25-75%
registered) and xylometazoline (four products registered). = 12-36 months) and a mean of 26 + 23 months and
These products are indicated for symptomatic relief of 51 .49 were female. In 46 cases exposure was via the oral
acute ConjunctiVitiS,rhinitiS and/oradenOiditiS,haVing”ttle route, via nasal in 24 and unknown in two cases. The
or no effect on chronic rhinitis and sinusitis or on vasomotor median of time passed between exposure and first contact
rhinitis. 3" The decongestant action begins after around 5 with the CCI was 2 hours (25-75% = 1 to 5 hours).
to 10 minutes, and the duration of the therapeutic effects of
naphazoline and fenoxazoline varies from 3 to 6 hours,
while for oxymetazoline it can be from 6 to 12 hotif<
Continuous use of these medications for a few days can
cause uncomfortable congestive rebound effects and  Ofthe 72 patients studied, 15 remained asymptomatic,
rhinorrhea246 Despite the widespread use of these drugs the majority exposed to fenoxazoline (N = 13, Table 2).
and the potential risks of their use with children there isno Comparing the frequency of symptomatic and
consensus on their posology or the duration of treatment asymptomatic patients according to the active ingredients
and they can be obtained without medical naphazoline and fenoxazoline, it will be observed that
prescriptiong..7.9-11 patients exposed to naphazoline presented a greater risk

Based on these observations, the objective of this of exhibiting clinical manifestations indicative of
study was to perform a retrospective analysis of cases of Intoxication [Table 2; naphazoline (47/48) vs.
acute exposure to imidazoline derivatives in children fenoxazoline (5/18); Fisher's exact test, p < 0.001].
aged less than 15 years, followed by the Poison Control When considering the route of exposure in terms of the
Center at the Medical Sciences Faculty of UNICAMP  Presence or absence of clinical manifestations [oral (N =
(CCI-FCM-UNICAMP), during the period between 34/46) vs. nasal (N = 21/24)], the difference is not

The brand names and active ingredients employed in
the 72 cases are listed in Table 1, with products containing
naphazoline as the active ingredient highlighted.

January 1994 and December 1999 statistically significant (Table 3; chi-square test, p =
' 0.31).
Of the 57 patients that presented clinical
Methods manifestations, the great majority had been exposed to

naphazoline (Table 2), with somnolence, diaphoresis,
pallor, hypothermia and bradycardia the most common
(Table 4). Only one patient, one year old, who had
ingested a bottle of Sorine aduhto(naphazoline at
0.05%), required mechanical ventilation and was
discharged from hospital in 3 days. The majority of the
patients (68.4%) were asymptomatic 24 hours after
exposure. There were no deaths.

Medical records of patients followed by CCI-FCM-
UNICAMP were selected by searching the center’'s
database, using the following keywords: imidazoline
derivatives, age less than 15 years and period between
January 1994 and December 1999. The information
contained in the medical records was checked by two
observers and the following variables extracted to fill out
the study protocol: age, sex, commercial name of the
product involved, active ingredient and concentration, Although the information on case development and
time interval between exposure and attendance at the outcome was incomplete for the excluded group (N =
CClI, exposure route, signs and symptoms observed, 32), this group was no different from the study group in
period of symptom remission, treatment employed and terms of demographic characteristics and variables
progress. In order to analyze the distribution of variable analyzed: age group (median =20 months, 25-75% =7 to
frequency a new database was created using Epi-Info 36 months); gender [female (N = 18), male (N = 13), not
6.04 (CDC, Atlanta, GA, USA). recorded (N = 1)]; interval, in hours, between exposure
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Table 1 - Brandnames, active ingredient and concentration of imidazoline derivates involved
in 72 cases of acute exposure in children
Brand name Active ingredient ~ Concentration (%) n %
Multigen-AL® naphazoline 0.05 20 27.8
Aturgyl® fenoxazoline 0.05*-0.1 18 25.0
Sorine adult® naphazoline 0.05 13 18.1
Naridrin® naphazoline 0.05*-0.1 8 11.1
Afrin® oxymetazoline 0.025* - 0.05 5 6.9
Privina® naphazoline 0.05 2 2.8
Nazobid® naphazoline 0.05 1 1.4
Lerin® naphazoline 0.05 1 1.4
Visodin® tetrahydrozoline 0.05 1 1.4
Non mentioned naphazoline 3 4.2
Total 72 100.0

* Concentration of the active ingredient in preparations for pediatric use.

and attendance at the center (median = 2 hours, 25-75%Table 3 -

=1 to 5 hours); exposure route [nasal (N = 13), oral (N
= 18), not recorded (N = 1)] and active ingredients
involved [naphazoline (N = 26), fenoxazoline (N = 5)

and oxymetazoline (1)].

Discussion

Imidazoline derivatives have been widely used since the
1940s, when naphazoline was launched on the
pharmaceutical markét*11.1%Since then, sporadic works,

Table 2 - Comparison between the groups of asymptomatic
and symptomatic patients among 72 children with
acute exposure to imidazoline derivates according to

the active ingredient

Active ingredient Symptomatic  Asymptomatic  Total
Naphazoline 47 1 48
Fenoxazoline 5 13 18
Oxymetazoline 4 1 5
Tetrahydrozoline 1 0 1
Total 57 15 72

Main routes of exposure to imidazoline derivates
among 57 children who presented clinical
manifestations of toxicity according to the active

ingredient
Active ingredient  Oral Nasal Unknown Total
Naphazoline 28 18 1 47
Fenoxazoline 4 1 0 5
Oxymetazoline 2 2 0 4
Tetrahydrozoline 0 0 1 1
Total 34 21 2 57

the majority in the form of isolated case reports, have
warned of the risks of the indiscriminate use of these drugs,
primarily with children less than 2 years Gtd:%-14.16
Among papers published since 1970, only three studies
described clinical series of patients exposed to imidazoline
derivatives?11 the results of which were similar to those
described for the current series, highlighting neurological,
cardiovascular and respiratory manifestations (Table 4). Of
the 64 cases described by Brthiz4.9% occurred among
children less than 2 years old. Mahieu et ahalyzed 261
cases of exposure to imidazoline derivatives followed by
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Table 4 - Clinical manifestations of intoxication presented by 57 children after acute
exposure to imidazoline derivatives

Clinical manifestations n %
Somnolence 34 57.9
Diaphoresis 20 35.1
Pallor 17 29.8
Hypothermia 16 28.1
Bradycardia 13 22.8
Cold extremities 9 15.8
Restlessness 7 12.3
Tachycardia 6 10.5
Nausea/vomiting 5 8.8
Bradypnea 3 5.3
Apnea 2 35
Mydriasis 2 3.5
Miosis 2 35

the Belgian Poison Control Centre, from 1986 to 1991, concentration of those for adults’ (Table 1). Taking the
describing a more detailed analysis of 19 children. Of the body surface area of RN and infants into account, these age
261 cases, 89.6% were children less than 4 years old, 75%groups may be being exposed to potentially toxic doses of
due to accidental ingestion 25% after “therapeutic” use as these medications.

nasal topicals (24%) or eye drops (1%). Pharmacology texts, from the British Pharmacopoeia
The time passed between exposure and first contact with and on treatment, during the 70s and 80s were already
the CCl was less than 2 hours in 56.3% of the 72 patients. warning of the risks of using topical decongestants with
Thisis due to the rapid absorption of imidazoline derivatives, children248 According to Schvartsméhnaphazoline
resulting in the early appearance of clinical shouldnotbe usedwithchildrenlessthansixyearsold. This
manifestationg:*8 Fifty of the 72 children exposed to  author recommends the use of oxymetazoline or
imidazolines were less than 2 years old, representing 7% of xylometazoline as topical nasal decongestants for children
all patients exposed to medications within this age group (N between 2 and six years of age, and does not indicate any of
= 50/719), followed by the CCI during the period studied these drugs for the under two years age group. In the data

(1994-1999). analyzed here, it was found that 47/48 of those exposed to
Of the 57 symptomatic patients, oral (N = 34) and nasal naphazoline developed clinical manifestations, including
(N = 21) routes were the most common. Multigen®Atas cases where usage was topical and nasal (18 children, Table

exposure (N = 20/48) and all of the children who had been asymptomatic. This dataindicates that topical fenoxazoline
exposed to this product developed clinical manifestations. Use for children may, perhaps, be safer than with naphazoline
Despite the nonexistence of any indications for imidazoline (Table 2).

derivatives administered sub-lingually as systemic Although there is no specific treatment, naloxone has
decongestants®® naphazoline (0.05%) is contained in  been suggested as a possible antagbfistand is often
this formulation associated with a pool of antigens, employed employed in cases of intoxication by clonidife?an

for “desensitization” of atopical patients via this route. The a2-agonist drug derived from imidazoline used as a
other patients exposed to imidazoline derivatives via oral centrally acting anti-hypertension agért/"19As it is
route, and who presented clinical manifestations, must have opioid-like, clonidine has been indicated for the treatment
been the result of accidental use. In respect of symptomatic of patients who are dependent on opioid drfi§&20
patients exposed via nasal route, it is presumed that theselntoxication by clonidine causes similar clinical
manifestations were the result of toxic effects from manifestations to those produced by other imidazoline
indiscriminate use or from adverse effects. Commercial derivativest’-21 however there are no controlled trials
formulations for pediatric use contain, in general, half the proving the efficacy of naloxone in cases of intoxication
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by topical decongestants. According to the literature 2.
consulted, naloxone was employed for just one fifteen-
month old patient who had been exposed to
oxymetazoline, without succeds.

Once an hour has passed after ingestion, gastric 3.
lavage is no longer recommendable due to the rapid rate
of absorption and the central neural depressive effect ,
increasing aspiration risk&’:922An isolated dose of 4
activated charcoal may be of use up to one hour after
ingestion, but the risk of aspiration is still prese#t?:23
Despite these risks, a single dose of activated charcoal
(N = 21) and gastric lavage (N = 14) were used with s
symptomatic children and there is no record of aspiration
in any of the patients. Treatment of the clinical
manifestations is basically symptomatic and supportive, 6.
including mechanical ventilation for patients with severe
respiratory depression, while the use of atropine is
questionablé&;”-2but was used with one patient in this
series. Remission of the symptoms generally occursin 24
to 36 hours!:®7.9-14.18n the current series, mechanical g
ventilation was employed in just one case and 68.4% of
the patients were asymptomatic 24 hours after exposure.

Although 32 cases were excluded, the data from this
group suggest that their removal will not have interfered
with the results presented by the study group, indicating
that there should not have been selection bias.

Within the methodological limits of a retrospective,
it can be concluded that acute exposure to imidazoline
derivatives, particularly to naphazoline and in children
less than three years old, causes, in the majority of cases,
irrespective of the exposure route (oral or nasal), the ,,
rapid appearance of clinical manifestations of
intoxication, of which neurological, cardiovascular and

respiratory depression stand out. These manifestations 13.

abate, in general within 24 hours of exposure. It can also
be inferred that products containing these active

ingredients should be indicated with great caution for 14

this age group, calling particular attention to the risks of
administering Multigen-AR.

Acknowledgements

To FAPESP, for the award of the scientific initiative
scholarship to Sanja Dragosavac (process 01/03626.0,
2001-2002).

19.

References

10.

11.

16.

18.

Jornal de Pediatria - Vol. 79, N°6, 2023

Innes IR, Nickerson M. Drugs acting on postganglionic adrenergic
nerve endings and structures innervated by them
(sympathomimetic drugs). In: Goodman LS, Gilman A. The
Pharmacological Basis of Therapeutics. 4th ed. New York, NY:
The MacMillan Company; 1970. p. 478-523.

Korolkovas A. Farmacos do Aparelho Respiratério. In: Dicionario
Terapéutico Guanabara. Edicdo 1999/2000. Rio de Janeiro:
Guanabara Koogan; 2000.

Imidazoline derivatives: fenoxazoline, naphazoline,
oxymethazoline, tetrahydrozoline and xylometazoline. In:
Reynolds JEF, Prasad AB, editors. Martindale - The Extra
Pharmacopoeia. 28th ed. Londres: The Pharmaceutical Press;
1982. p.13, 20, 23, 33-34.

Rumack BH. POISINDER Toxicologic Substance
Identification. MICROMEDEX® Health Care Series. Vol. 106.
Denver: MICROMEDE® Inc; 2000.

Schvartsman S. Medicamentos em Pediatria, Monografias
Médicas série “Pediatria”, volume XV. 3rd ed. 12 reimpresséao.
Sao Paulo (SP): Sarvier; 1988.

Higgins GL, Campbell B, Wallace K, Talbot S. Pediatric poisoning
from over-the-counter imidazoline-containing products. Ann
Emerg Med. 1991;20:655-8.

Hoffman BB, Lefkowitz RJ. Cathecolamines, sympathomimetic
drugs and adrenergic receptor antagonists. In: Hardman JG,
Limbrid LE, Molinoff PB, Ruddon RW, Gilman AG, editors.
Goodman & Gilman. The Pharmacological Basis of Therapeutics.
9th ed. McGraw-Hill; 1996. p. 199-248.

Mahieu LM, Rooman RP, Goossens E. Imidazoline intoxication
in children. Eur J Pediatr. 1993;152:944-6.

Vitezic D, Rozmanic V, Franulovic J, Ahel V, Matesic D.
Naphazoline nasal drops intoxication in children. Arch Hig Rada
ToksiKol. 1994;45:25-9.

Bruni R. L’avvelenamento acuto da derivati imidazolinici per
uso topico endonasale nell'infanzia. Minerva Pediatr. 1970;22:
2293-367.

. Claudet |, Fries F. Danger des vasoconstricteurs nasaux chez le

nourisson. A propos d’une observation. Arch Pédiatr. 1997;4:
538-41.

Glazener F, Blake K, Gradman M. Bradycardia, hypotension and
near syncope associated with Affifoxymetazoline) nasal
spray. N Engl J Med. 1983;309:731.

Greenstein NM, Friedman HT. Reactions following use of nasal
decongestants. JAMA. 1955;157:1153.

15. Krenzelok EP. Accidents and emergencies (acute poisonings).

In: Burg DF, Inglfinger JR, Wald ER, Polin RA, editors. Gellis

& Kagan’'s Current Pediatric Therapy. 15th ed. Philadelphia: W.
B. Saunders Co; 1996. p. 723-732.

Soderman P, Sahlberg D, Wiholm BE. CNS Reactions to nose
drops in small children. Lancet. 1984;1:573.

17. Klein-Schwartz W. Trends and toxic effects from pediatric

clonidine exposures. Arch Pediatr Adolesc Med. 2002;156:392-5.
Lewin NA. Antihypertensive Agents. In: Goldfrank LR.
Goldfrank’s Toxicologic Emergencies. &t. Londres: Prentice-
Hall International Inc; 1994. p. 395-407.

Liebelt EL. The use of naloxone for resuscitation of non-opioid
toxicity. Abstracts of the XXIIl Congress of the European
Association of Poison Centres and Clinical Toxicologists
(EAPCCT); 2003 May 20-23; Roma- Italy: abstract n. 30.

20. Rudolf J, Viccellio P. Clonidine. In: Viccellio P. Emergency

1. Ellenhorn MJ. Over the counter products. In: Ellenhorn MJ.
Ellenhorn’s Medical Toxicology, Diagnosis and Treatment of
Human Poisoning. 2nd ed. Baltimore: Lippincott, Williams &
Wilkins; 1997. p. 971-1035.

21.

Toxicology. 2need. Philadelphia: Lippincott-Raven Publishers;
1998. p. 703-706.

Wiley JF, Wiley CC, Torrey SB, Henregit FM. Clonidine
poisoning in young children. J Pediatr. 1990;116:654-7.



524 Jornal de Pediatria - Vol. 79, N°6, 2003 Acute exposure to imidazoline derivatives in children — Bucaretchi F et alii

22. The AACT/EAPCCT Position Statements on Gastrointestinal
Decontamination. Gastric lavage. J Toxicol Clin Toxicol.
1997;35:711-20.

23. The AACT/EAPCCT Position Statements on Gastrointestinal
Decontamination. Single-dose activated charcoal. J Toxicol Clin
Toxicol. 1997;35:721-42.

Corresponding author:

Fabio Bucaretchi

Depto de Pediatria e Centro de Controle de Intoxicagdes,
FCM, HC-UNICAMP

CEP 13083-970 — Cx. Postal 6111, Brazil

Tel.: +55 (19) 3788.8875 — Fax: +55 (19) 3788.8873
E-mail: bucaret@fcm.unicamp.br



