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Summary

Nasal decongestants are ones of the most popular and widespread medicines due to high frequency of respiratory
infections. But on the other hand they are characterized by significant abuse potential for users seeking such effects
as euphoria, psychostimulation, less of appetite and lose the weight.

The affections of the cardio-circulation and nervous systems are the most frequent complications after overdosing of
the nasal decongestants. The development of the strikes in the young age was associated with the nasal decongestants
abuse in every tenth patient.

The cases of the malignant arterial hypertension, cerebral hemorrhages, ischemic strokes, heart decompensation
after the nasal decongestants abuse is known as nasal decongestants poisoning. And although the side effects more
often develop when nasal decongestants are used orally, intranasal way could not be considered as absolutely safe,
especially in cases of overdosing.

The development of the psychotic disorders is one of the most frequent nasal decongestants adverse effects. The
elderly people with organic brain damage, drug addiction, mental illness are in the risk group for the development
of psychotic complications.

Misuse of the nasal decongestants in children is especially dangerous because of the high risk of the development
of the life-threatening toxic poisoning. Fatal cases of poisoning were associated with small age of a child, using
several medicines with the same ingredient, using decongestants in a daycare setting, mistakes in measuring and
identification the medicine, the absence of the doctor’s prescription, use of the product for adult age.

Using nasal decongestants in supine position of the patient may lead to the significantly dose increase inside the
nasal cavity and may cause toxic poisoning.

Adolescents are quite sensitive to the development of nasal decongestants side effects with such risk factors as
age, gender, family income, physical and mental health, use of other medicines and alcohol.

The special type of the adverse effects of the long-term using of the nasal decongestants is the rhinitis
medicamentosa taking place in adult persons with predisposition to the nasal hyperreactivity. The diagnosis of
the rhinitis medicamentosa is based on the nasal hyperactivity and swelling of the nasal mucous membrane in
combination with poor response on treatment caused or exaggerated by long-term use of topical nasal decongestants.

The development of the rhinitis medicamentosa depends on a number of factors such as the type of nasal
decongestants, the type of preservative, the presence of risk factors that determine the patient's predisposition to the
development of nasal hyperreactivity.

Here we review the existing literature concerning the adverse effects of the nasal decongestants including the

development of the rhinitis medicamentosa.
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Nasal decongestants (NDs) are ones of the
most popular and widespread medicines due to the
high frequency of respiratory infections [1]. The
peculiarities of the NDs using by the population
are their wide range in each pharmacy shop, over-
the-counter sales, lack of awareness of possible
complications in case of misuse or abuse [2]. That’s
the reason why NDs are ones of the leaders of the
adverse effects [3].

According to the classification of the adverse
effects by M.D. Rawlins and J.W. Thomson (1997),
modified by J. Rene Royen, NDs are able to cause
adverse reactions of the type A (dose-dependent) and
the type C (addiction in cases of long-term therapy) [4].

The systemic NDs comprise one of the five
groups of the over-the-counter medicines with
the most frequent association with overdosing,
misusing and adverse effects [5]. These groups
are codein-containing medicines (especially in
combination with pain-killers), medicines for cough
treatment (in particular dextromethorphan), sedative

antihistamines, NDs, laxatives [6]. Regarding to the
NDs the toxic effect of the NDs is more typical in
case of the systemic orally overdosing.

The affections of the cardio-circulation and
nervous systems are the most frequent complications
after overdosing of the NDs [7].

Pseudoephedrine hydrochloride is the first in
the list of the abusing NDs. This is because of the
peculiarities of the chemical formula of the molecule
- it is extremely close to methamphetamine, a well-
known narcotic substance [8].

Pseudoephedrine has quite long history of the
using in medicine, it is effective in treatment of
the infections of the upper and lower respiratory
airways, bronchial asthma  [9]. Pseudoephedrine
and ephedrine are the ordinary components of the
cough-mixtures and it should be taken into account
in therapy prescription. It has been reported about
the adverse effects after using such cough-mixtures
up to the development of the psychotic disorders.
The psychotic disorders were recorded after
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pseudoephedrine (67%) and ephedrine (57%) using [10].

The presence of other effects of the pseudoephedrine
such as decreasing an appetite, increasing the
concentration, reduced weakness and insomnia has made
it one of the most well-known doping agents. And the
peculiarities of the chemical structure of pseudoephedrine
led to its use as a substrate in the synthesis of illegal
amphetamine and methamphetamine [11].

The other popular ND with high frequency of the
side-effects is propylhexedrine. Together with the
action on the nasal mucosa propylhexedrine decreases
the appetite and that’s why it is widely used in the
treatment of obesity and it also has psychostimulant
properties. The misuse of the propylhexedrine can
lead to the serious and sometimes even fatal outcomes
[12, 13, 14, and 15].

The negative effect of NDs on the functioning
of the nervous and cardio-vascular systems with
development of the malignant arterial hypertension,
cerebral hemorrhages, ischemic strokes, heart
decompensation is described in literature as NDs
poisoning [16]. And although the side effects more
often develop when NDs is used orally, intranasal
way could not be considered as absolutely safe,
especially in cases of NDs overdosing.

The clinical case of the acute heart failure and
malignant hypertensic crisis due to the naphazoline abuse
by the 40-years old male patient was described [17] as
well as the development of the Takotsubo syndrome in
young female patient with allergic rhinitis because of the
abusing of the NDs and topical steroids [18]. And young
male patient presented an acute ischemic infarction
localized in the posterior cranial fossa of the brain
following the abuse of xylometazoline-containing nasal
decongestant for 10 years was reported by D.Leupold
and K.E.Wartenberg [19]. The development of the
strikes in the young age was associated with the NDs
abuse in every tenth patient [20].

In most cases the development of NDs’ adverse
effect is caused by exceeding the ND dose and/or
duration of administration. Therefore, Musshoff F.
et al [21] described the xylometazoline intoxication
in the three boys (triplets) delivered to the hospital
unconscious presented sinus bradycardia and
supraventricular extrasystoles. Recovery and bounce-
back in two of the triplets took place after 11 hours
since instillation of nasal drops, the third boy woke
up 20 hours after. The cause of the complications
was a pharmacist error, as a result of which each of
the triplets received an amount of the drug that was
40 times the therapeutic age dose.

But the side effects may take place with an
appropriate dose of NDs also. Pilsczek F.H. et al [22]
described a case of myocardial infarction in a young
woman due to the use of phenylpropanolamine at a
therapeutic dosefor weight reduction.

Separately, we should consider the cases of
adverse events and side effects caused by improper
administration of the drug. For example, the
literature describes a case of pulmonary edema
when naphazoline is taken orally [23]. Anand J.S.
et al [24] reported a case of psychoactive effects
in six prisoners when xylometazoline was inhaled.
The inmates simulated a runny nose, sinusitis, and
allergic rhinitis to accumulate an appropriate dose
of ND. They described the result of the overdose as
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a "feeling of strength," "stimulation," "excitement".

The development of psychotic disorders is one of
the most frequent manifestations of adverse effects of
NDs. Atthe same time, the occurrence of psychoactive
effects was observed not only with the systemic use
of nasal decongestants, but also with the use of nasal
aerosols. In 2020, two cases of the emergence of
euphoria in response to the use of naphazoline were
described [25]. The publication of Blackwood G.W.
is informative in this respect. [26], which described
the development of paranoid psychosis in a woman
as a result of long-term use of oxymetazoline and
camphor, eucalyptus, and menthol oil ointments. Of
interest is that the psychiatric disorders proved to be
reversible after withdrawal of the drugs.

Sometimes the relationship  between the
development of a psychotic disorder and the use of NDs
may not be obvious due to atypical manifestations of
the adverse effect. ENT-doctors should remember that
the risk of adverse effects of NDs increases when they
are combined with antihistamines, adrenocorticoids,
antisecretory agents, i.e. drugs that may cause the
same effects. The risk group for the development of
psychotic complications includes elderly people with
organic brain damage, drug addiction, and mental
illnesses [27].

The data of Marshall R.D. and Douglas C.J.
are somewhat similar (28), who cite as risk
factors for psychotic complications when using
phenylpropanolamine: 1) symptoms or anamnestic
evidence of bipolar disorder; 2) a history of
psychosis; 3) female gender; and 4) a psychiatric
family history.

Children are the most sensitive to the toxic effects
of NDs. Fatal cases of NDs poisoning in children
have been described in the literature. Dart R.C. et
al. [29] describe 118 deaths among children due to
the use of drugs for colds and coughs. Of them only
in 15 cases the drug was prescribed by the doctor, in
103 parents themselves prescribed the treatment to
the child with an excessive dose in 88 cases. Factors
contributing to the development of fatal poisonings
in children were: age under 2 years, simultaneous use
of sedatives, use of drugs in preschools, simultaneous
use of two medications with similar ingredients,
improper use of dosers (measuring spoons, etc.), and
incorrect identification of the drug (use of a drug
intended for adults).

Self-prescription of medications by parents to
infants has a high risk of toxic poisoning, since most
cold medications are not used during the first year of
life. However, parents often self-prescribe them at
their own discretion. In 2006, there were three cases
of infant deaths due to taking flu medications [30].

Overdose of NDs even in the form of nasal drops
in children can lead to severe central nervous system
depression and development of cardiovascular side
effects. Thus, Goldhammer J.E. et al. [31] gave an
example of toxic ND poisoning with the development
of hypertensive crisis in a 4-year-old child during
surgery on the upper respiratory tract.

In this case, overdose was caused by improper
use of the container with ND: in the lying position
of the patient, the bottle-applicator was not placed
vertically upwards, which led to an uncontrolled
increase in the amount of the drug that entered the
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child's nasal ducts [31]. The authors of the study
proved that when the container is not positioned
correctly and the force of compression is significant,
the amount of drug injected increases by 16-50 times
and can cause toxic poisoning [32].

Adolescents were highly susceptible to the
development of adverse effects from the use of
combination cold medications [33]. Age, sex, family
income, physical and mental health, use of other
drugs and alcohol were of importance.

One of the no less frequent, though not so
threatening, undesirable effects of long-term ND use
is rhinitis medicamentosa [34]. The latter is more
typical for adult patients, while children are more
susceptible to the development of toxic poisoning.
The presence of hyperreactivity and nasal mucosal
edema in a patient combined with poor response
to treatment caused or enhanced by long-term use
of topical NPs makes it possible to diagnose drug-
induced rhinitis [35].

The development of the rhinitis medicamentosa
depends on a number of factors and on the type of the
selected topical NDs. The undisputed leader among
the substances causing the rhinitis medicamentosa is
naphazoline. More modern NDs are associated with a
much lower percentage of adverse effects. Although, one
of the most widely used topical NDs, oxymetazoline, is
the cause of rhinitis medicamentosa in 85% [36].

The development of rhinitis medicamentosa is
influenced not only by the decongestant, but also
by the preservative contained in the bottle of drops
or aerosols. The most dangerous in this regard is
benzalkonium hydrochloride, which itself can cause
the development of rhinitis medicamentosa in thirty
days of use [37].

Thedevelopmentofdrug-inducedrhinitisinapatient
depends not only on the type of topical ND, but also
on the presence of risk factors that lead to the patient's
propensity to develop nasal hyperresponsiveness.
It has been found that medication-induced rhinitis
develops more frequently in smokers, people with a
history of psychiatric complications, and individuals
with a higher level of anxiety [38].

Serbian otolaryngologists conducted a study to
identify the reason that led patients to use topical
NDs with the subsequent development of rhinitis
medicamentosa. Such factors were: acute infections
of the upper respiratory tract (29.3%), vasomotor
rhinitis (21.7%), allergic rhinitis (16.3%), deflected
septum (13%), nasal polyposis (12%). Rhinitis due
to trauma (4.4%) and hormonal disorders (3.3%)
were slightly less common [39].

The publication of Patel A., Levi J.R. and Brook
C.D. [36] about a higher propensity to develop opioid
dependence among patients with drug-induced
rhinitis is interesting in this respect, which should be
kept in mind when performing surgical interventions
and postoperative analgesia.

A big problem of managing a patient with

medication-induced rhinitis is the high risk of
relapse of the disease during the next episode of use
of topical nasal decongestants. Thus, according to
De Corso E. et al. [40], every third patient with drug-
induced rhinitis returns to continuous use of topical
NDs one year after withdrawal.

Even short-term use of topical NDs can result
in the recurrence of medication-induced rhinitis in
prone individuals. For example, in patients with
medication-induced rhinitis, seven-day use of topical
NDs showed a high rate of nasal hyperresponsiveness
a year after drug withdrawal [41]. Patients with
medication-induced rhinitis should be aware of
the possibility of recurrence of dependence and
prohibition of ND prescribing [37].

Promising in this respect is the experience of
Australia, where pharmaceutical control over the
sale of decongestant-containing drugs was started.
The analysis showed that although the number of
requests practically did not change in comparison
with the period of free and uncontrolled sale, the
number of refusals by pharmacists to purchase the
drug significantly increased [42].

The prognostically unfavorable factors for
recurrence of the rhinitis medicamentosa were high
levels of anxiety and signs of chronic inflammatory
process of the mucous membrane [38].

The basis of treatment of drug-induced rhinitis
is NDs withdrawal. Surgical measures in the nasal
cavity, in particular resection of the nasal turbinates,
are also widely used. Although the efficacy of nasal
cavity resection in various rhinological pathologies
remains very debatable, in half of cases unsatisfactory
results of surgery occur in patients with medication-
induced rhinitis, which makes this category of
patients challenging for rhinosurgeons [43].

Conclusions

Thus, although HCs have been and remain one
of the most popular drugs for treating the common
cold, numerous adverse effects do not allow them
to be considered completely safe. Over-the-counter
sales and uncontrolled use of NDs increase the risk
of unwanted effects. For greater patient safety, it is
advisable to introduce control over the prescription
and sale of NDs, raise public awareness about the
proper use of NDs, their possible side effects and
negative consequences, and identify a risk group for
the occurrence of rhinitis medicamentosa.

Perspectives  for  further  research. The
identification of the main pathogenetic factors,
the investigation of the effectiveness of different
methods of treatment, strict adherence to the nasal
decongestants instructions will improve the quality
of medical care and prevent of the development of
the rhinitis medicamentosa.
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HEBAXAHI E@OEKTU HABAJIBHUX JEKOHTECTAHTIB (OIS JIITEPATYPH)
C.A. Jlesuubka

BykoBuHcbknii nep:xapHuii MeanuHuii yniBepcuter MO3 Ykpainun
(M. YepHiBui, Ykpaina)

Pe3ome

Ha3anbHi IEKOHI€CTAaHTH € OJHUMHM 3 HANMOMYNISPHIMINX | NOMIUPEHUX JIIKIiB Yepe3 BHCOKY YaCTOTy PECHipaTOpPHUX iH(QEKIii.
Aune, 3 iHIIOro 60Ky, BOHHM XapaKTePU3YIOThCS 3HAYHUM ITIOTEHIIAIOM 3JI0BKUBAHHS JUIsl KOPHCTYBAdiB, KOTPI IIyKalOTh TAKUX e(EKTiB
K eiopis, ICUXOCTUMYIIALIS, SHIKCHHS alleTUTYy Ta CXYJHEHHS.

BpaxeHHs ceplieBo-CyJMHHOT i HEPBOBOT CHCTEM € HAiYacTIIINMHU YCKJIQJHEHHSIMHU Mepe03yBaHHs Ha3albHUX JCKOHI€CTaHTIB.
BuHUKHEHHS 1HCYIIBTY B MOJIOZOMY Billi IOB’SI3aHO i3 37OBKMBAHHSAM HA3aJIbHUMH JCKOHT€CTAHTAMH y KOXKHOTO JECATOTO Malli€HTa.

Bunanku 31mo4KicHOT apTepianbHOI TimepTeH3ii, reMopariyHux Ta iMeMiYHUX 1HCYIbTIB, CEPLUEBOi HEAOCTATHOCTI Mics HaaMIip-
HOTO BHKOPHMCTAHHs Ha3aJbHHUX JEKOHTECTAHTIB BiJJOMI SIK OTPY€HHS Ha3aJbHUMHM JIeKOHrecTaHTaMu. | Xxoua HeOaxkaHi eeKkTH vac-
TilIe PO3BHBAIOTHCS IICIIS MEPOPATBHOTO BHKOPHCTAHHS HA3aIbHHUX JICKOHT'€CTAHTIB, IHTpaHAa3aIbHUII IUISX BBEICHHS HE MOXKHA
BBa)KaTH a0CONIOTHO O€3MeUHIM, 0COOIHMBO Yy BUIIAIKaX MepeI03yBaHHs Ipenapary.

PO3BUTOK MCUXOTHYHUX PO3NAAiB - OAMH 3 HaldacTimMX HeOaxaHWX e(eKTiB Ha3aIbHHUX JEKOPHIeCTaHTIB. [ pymnoro pu3uKy
PO3BUTKY IICUXOTHYHUX yCKIATHEHb € CTAPEUHil BiK, OpraHidHe BPa)KCHHS TOJOBHOTO MO3KY, IICUXI4HI XBOPOOM I METMKAMEHTO3HA
3aJIeXKHICTb.

Oco6uBo HeOe3MmeuHe 310BKUBAHHS Ha3aIbHUMU JEKOHTeCTaHTaMH Y AiTeil uepe3 BUCOKHUI PU3HK PO3BUTKY TOKCHYHOTO 3arpo3-
JIUBOTO IS )KUTTS OTPY€EHHs. JIeTanbHi BUITAIKK OTPYEHB aCOMII0BAIN 3 MAJIUM BIKOM AUTHHU, BAKOPUCTAHHSIM IEKIIBKOX JIKIB 3 THM
CaMHM 1HTPEAIEHTOM, BAKOPUCTAHHSM JIIKiB B IUTSIYUX JOLMIKIIBHUX YCTAHOBAX, HIOMHUJIKAMH Y BUMIpIOBaHHI 03 Ta 11eHTUDIKAIIEI0
iKY, BIICYTHICTIO JIIKapCHKOTO TPU3HAYCHHSI, BUKOPHUCTAHHSM JIKiB JUISl TOPOCIIHUX.

BukopucraHHsl Ha3albHUX JEKOHTECTAHTIB B JIEKAUOMY ITOJIOKEHI Mali€HTa MOXE IPHU3BECTH [0 CyTTEBOTO 301TbLICHHS 03U
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IperapaTy B HOCOBil IIOPOXKHUHI 1 MOXe CIIPUYNHUTH TOKCHYHE OTPYEHHS.

[TigmiTKu TOCUTPH YYTIUBI MOJO PO3BUTKY HeOaKaHUX e(EKTiB Ha3aJdbHUX JEKOHTECTaHTiB. [10sBa OCTaHHIX 3aM€XUTh Bij BIKY,
cTari, CIMEHHOTo 10X0/Y, Qi3UYHOrO0 i HCHXIYHOTO 3/10POB’ s, BIKMBAHHS 1HIIMX MPENapaTiB i aJIKOTOJI0.

Oco6nuBUM BHJIOM HeOakaHHX €()eKTiB TPHUBAJIOTO 3aCTOCYBAHHS HA3aJbHUX JICKOHT€CTAHTIB € MEIMKAMEHTO3HHH PHHIT, II0
BUHHKAE Y JOPOCIHUX JIIOEH 31 CXHIBHICTIO 10 PO3BUTKY Ha3aJlbHOI rimeppeakTHBHOCTI. J[iarH03 MeqUKaMEHTO3HOTO PUHITY BHCTaB-
JISTFOTH Ha MiJICTaBl HASBHOCTI HAa3aJIbHOI FMEPPEaKTUBHOCTI 1 HAOPSIKY CIM30BOT 00OJOHKM B KOMOiHAIIT 3 MTOTaHO BiAMOBIIII0 HA
JKyBaHHS, CIPHYMHEHNX YN ITiJICHICHUX TPUBAINM BUKOPHCTAHHSIM TOIIYHHUX Ha3aJIbHUX JEKOHI'€CTaHTIB.

PO3BHTOK MEINKAMEHTO3HOTO PHHITY 3aJI€KUTh Bi/l YHCEIbHUX YHHHHKIB, TAKUX SK THI HA3aJbHOTO EKOHI'€CTAHTY, THII KOHCEp-
BAHTY, HAsIBHOCTI YNHHUKIB PU3HKY, KOTPi 3yMOBIIOIOTh CXUJIBHICTB MAI[€HTA 10 PO3BUTKY HA3aJIbHOI TiHEPPEaKTUBHOCTI.

B ormsini HaBeseHi niTepaTypHi faHi mo10 HebakaHUX e(eKTiB Ha3aJIbHUX JIEKOHTECTAHTIB, BKIIOYAIOUH PO3BHTOK MEIHKAMEH-

TO3HOTO PHHITY.
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