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Introduction

Allergic conditions are common, although most indi-
viduals with allergies do not seek medical care [1]. In the 
United States allergy medications are readily available 
over the counter. While most people will report relief of 
their symptoms with readily available allergy treatments, 
approximately 7% of patients who take these medications 
will experience adverse effects (AEs), which can be severe 
[2]. This article will review side effects reported in the lit-
erature for some of the most common prescription and 
over-the-counter allergy medications.

Literature Review Results

Decongestants

Decongestants can be useful medications allergic rhi-
nitis with congestion. Particularly in the spring and winter 
months many people use or misuse excessive doses of 
decongestant agents to relieve allergic congestive symp-
toms without a physicians’ prescription. Nasal deconges-
tants include the oral decongestants phenylephrine and 
pseudoephedrine, as well as topical sprays (Phenyleph-
rine, Oxymetazoline) and an inhaler Propylhexedrine. 
The majority of the agents used as decongestants stim-
ulates α-adrenergic receptors and reduce edematous 
mucosal tissue volume and mucus secretions by causing 
vasoconstriction of the upper respiratory tract, parana-
sal sinuses, and nasal mucosa [3]. Decongestants are safe 
for many patients, but a significant number of side-ef-
fects have been reported. Adverse effects of deconges-
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tants result from a direct effect on adrenergic receptors 
and stimulation of the CNS.

Both oral and nasal decongestants are contraindicat-
ed for patients with heart disease, hypertension, thyroid 
disease, diabetes, and men with benign prostatic hyper-
trophy. Nasal decongestants, however, appear to have 
significantly less risk [4,5]. Decongestants should not be 
taken with Monoamine oxidase inhibitors as they can lead 
to a life-threatening rise in blood pressure. Side effects are 
more common with oral decongestants than with topical 
sprays and include nausea, vomiting, insomnia, dizziness, 
elevated blood pressure, restlessness, anxiety, hallucina-
tions, seizure, psychosis, headache, urinary dysfunction, 
stroke, intracranial bleed, arrhythmias, and myocardial in-
farction [3,6,7]. Although decongestants may lead to hyper 
excitability and an increased risk of seizure, a recent animal 
study showed a paradoxical effect in which phenylephrine 
potentiates the anticonvulsant effect and neutralizes the 
sedative effect of diazepam in rats [8]. Rare serious side 
effects that have been reported in the literature include 
a case report of an otherwise healthy 37-year-old woman 
who presented with acute-onset spinal artery vasospasm 
resulting in quadriplegia after decongestant (ephedrine) 
use [9].

Purposeful abuse: Nasal decongestants have sig-
nificant potential for abuse. Long-term use of decon-
gestant nasal spray (and occasionally with oral decon-
gestants) can cause rebound nasal congestion known 
as  rhinitis  medicamentosa (RM). A review of 33 cases 
of rhinitis medicamentosa showed only seven cases had 
duration of use less than one year and about half had 
duration of use more than two years [10]. In the review, 
approximately 2/3 of the cases of RM resulted from in-
appropriate treatment of allergic rhinitis. The long du-
ration of use prior to the onset of RM is also consistent 
with a recent Cochrane review noting that short-term 
use of nasal decongestants do not seem to increase the 
risk of adverse events in adults. The effectiveness and 
safety of nasal decongestants in children is yet to be de-
termined [11].

Fortunately, rhinitis  medicamentosa  with nasal con-
gestion appears readily reversible with suitable treatment 
[10]. Treatment of RM is immediate withdrawal, although 
adjuvant use of steroid nasal or oral corticosteroids during 
the withdrawal may be useful [12,13].

The oral decongestant pseudoephedrine has be-
come the preferred starter chemical for thousands of 
methamphetamine (Meth) labs in the Unites States [14]. 
Fearing that customers will shy away pseudoephedrine 
products and because of the meth lab association, some 
drug companies are replacing over-the-counter pseudo-
ephedrine with phenylephrine, which cannot be made 
into methamphetamine.

Antileukotriene agents

Leukotriene inhibitors were initially designed as add-

on therapy for asthma; however, they also have prov-
en efficacy and FDA approval for use in allergic rhinitis. 
The Antileukotriene agents in the United States include 
montelukast and zafirulast which act by antagonizing 
the leukotriene receptor, and zileuton which inhibits 
leukotriene synthesis. In general, antileukotriene agents 
appear to be well tolerated. Drug metabolism occurs 
via the Cytochrome P450 system in liver, creating the 
potential for interactions with other medications using 
the P450 system; however, no such drug interactions 
have been reported to the FDA [15] Rare, but serious 
side effects of Montelukast have been reported. In 2009 
the FDA mandated a label change for Montelukast af-
ter reports of neuropsychiatric side effects [16]. Merck 
listed reports of agitation, aggression, depression and 
suicidality [17]. Despite the label change, multiple stud-
ies failed to find a definitive link between montelukast 
and suicidality, which is why there was no black box 
warning. A 2011 review article failed to find evidence of 
change in both the use of Montelukast and neuropsy-
chiatric events after the label change [16].

In a Japanese study on the use of montelukast for treat-
ment of perennial allergic rhinitis, there were no serious 
adverse effects and one discontinuation due to adverse 
effects. The most common adverse effects in any of the 
treatment groups were nasopharyngitis, pharyngitis, and 
acute sinusitis [18]. Montelukast-induced metamorphop-
sia, a type of visual distortion in which straight lines appear 
wavy or disappear, has also been reported in the literature 
[19].

Intranasal steroids

Intranasal steroids are considered first line therapy 
to reduce inflammation, nasal congestion, and post-na-
sal drip in allergic rhinitis and are many are now avail-
able over-the-counter [20]. Intranasal steroids have 
low bioavailability, alleviated most of the harmful side 
effects of systemic steroids. The second-generation 
intranasal corticosteroid (INC) agents currently in use 
(mometasone, fluticasone, ciclesonide) further min-
imize systemic bioavailability (< 1%) compared with 
older INCs and compared with oral agents and reduces 
the risk for systemic adverse events [21]. While concern 
exists among prescribers and patients that these agents 
may reach the systemic circulation in sufficient concen-
tration to produce significant adverse effects, the avail-
able evidence does not support these concerns. The 
safety and efficacy of intranasal corticosteroids (INCs) 
are well established for the management of allergic rhi-
nitis and nasal polyps over three decades of use [21,22]. 
A review of the safety and efficacy of memetasone furo-
ate nasal spray concluded it has a favorable benefit-risk 
ratio [23].

The side effect profiles of INCs consist primarily of a 
low incidence of mostly mild and often transient local 
adverse events, with nasal dryness and irritation, mild 
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cause orthostatic hypotension, especially in the elderly 
[27]. There is also recent evidence that use of first-genera-
tion antihistamines may increase the risk of dementia [31]. 
There is no specific antidote for  antihistamine  overdose 
and treatment is supportive particularly for ingestions of 
first generation compounds [32].

Second generation (new) H1 antihistamines: The sec-
ond generation histamine H(1)-receptor antagonists are 
important therapeutic tools in the treatment of allergic 
conditions. They are among the most widely prescribed 
and have an excellent overall safety profile [33]. Common 
antihistamine medications available in the US include: Ce-
tirizine, Levocetirizine, Loratidine, and Fexofenadine. The 
second generation antihistamines were developed to try 
to minimize the undesirable and unpredictable side effects 
mentioned above. As a result, the second generations are 
less likely to cause side effects, although it is impossible 
to completely avoid all side effects. Only small amounts 
of the newer antihistamines cross the blood-brain barrier 
and thus do not cause as much sedation. Overdoses are 
not likely to cause serious toxicity or death. The newer an-
tihistamines are more selective for the H1 receptor, which 
means that they are less likely to cause the anticholinergic 
effects mentioned above, but nevertheless, anticholiner-
gic effects have still been reported, especially in the elderly 
[15].

Intranasal antihistamines: Azelastine intranasal antihis-
tamine is used for allergic rhinitis. Nasal antihistamine sprays 
are generally well tolerated. Common side effects include bit-
ter taste in the mouth, headache, drowsiness, dry mouth and 
nose, pyrexia, cough, epistaxis, sneezing, rhinalgia, upper re-
spiratory infection, vomiting, nasal burning and irritation, eye 
redness, and oropharyngeal pain [34-36].

Zinc

Zinc plays a role in immune function and although not 
commonly prescribed by physicians, people commonly use 
zinc for everything from the common cold to allergies. Oral 
zinc is thought to be safe when used appropriately [15]. 
Toxic doses of Zinc, thought to be 100-300 mg, have mul-
tiple side effects. The most common are nausea, vomiting 
and epigastric discomfort. Multiple studies have revealed 
increased LDL:HDL ratios. Due to the interaction of zinc 
and copper, toxic doses of zinc have also led to low copper 
levels with anemia and neutropenia [37].

Commercial  preparations  of intranasal zinc were re-
moved from the US market by the FDA in June 2009 due 
to reports of permanent anosmia. Intranasal zinc has been 
reported to cause zinc-induced anosmia syndrome which 
is characterized by nasal burning followed by anosmia and 
can be distinguished from post-viral anosmia based on his-
tory [38,39].

Topical steroids

Topical steroids are used for multiple types of allergic skin 

epistaxis, headache, and pharyngitis being the most 
common adverse effects [21,23]. Proper technique, di-
recting the spray laterally and away from the septum, 
minimizes these effects. If the symptoms persist despite 
proper technique, they tend to resolve with cessation 
of therapy. There is no clinical evidence that intranasal 
steroid sprays suppresses the function of the hypothal-
amus-pituitary-adrenal axis, reduces bone density, or 
inhibits growth in children, unlike with oral or inhaled 
steroids, when nasal steroids are administered at clini-
cally relevant doses [23,24].

Inhaled chronic steroid use in children has been as-
sociated with a greater risk of cataracts and ocular hy-
pertension, in some studies, but it is unknown if this 
data can be extrapolated to chronic intranasal cortico-
steroids [25]. Some studies have demonstrated a link 
between intranasal steroids and cataract formation, but 
the results have been inconsistent. More recent studies 
and meta-analyses have failed to demonstrate this link 
[26]. There have been reports of turbinate atrophy, ul-
ceration and septal perforation, but these are rare [26]. 
Biopsies taken from patients on nasal steroids have not 
revealed evidence of these harmful changes [26].

Antihistamines

Histamine plays an important role in allergic reac-
tions and antihistamines have a role in the treatment 
of allergic rhinitis, allergic conjunctivitis, and urticarial 
[15,27]. Antihistamines can be further classified as 1st 
generation, 2nd generation, and nasal.

Terfenadine and astemizole, are antihistamines known 
slow repolarization resulting clinically as prolongation of 
the QT interval and  torsade de pointes [28]. Because of 
cardiac arrhythmia risk, terfenadine and astemizole have 
been removed from the US market, but only scarce clinical 
data are available on other antihistamines [28]. In a 2015 
review of case reports, five antihistamine agents resulted 
in more concerning arrhythmias (cetirizine, desloratadine, 
diphenhydramine, fexofenadine, loratadine) and 6 in less 
concerning arrhythmias (alimemazine, carbinoxamine, 
cyclizine, cyproeptadine, dexchlorpheniramine and doxyl-
amine) [28]. Hypersensitivity reactions with antihistamines 
are rare, but can occur [29].

First generation (old) H1 antihistamines: Common 
first generation antihistamine medications available in US 
include diphenhydramine, hydroxyzine, and doxepin (also 
a tricyclic antidepressant). First Generation H1 blockers 
can cross the blood brain barrier and interfere with neu-
rotransmission in the central nervous system, which can 
cause sedation [15,27]. Antihistamines are effective in 
relieving the symptoms of allergic rhinitis, such as nasal 
stuffiness and watery eyes, due to anti-cholinergic action. 
This can cause undesired anti-cholinergic effects including 
mydraisais, sedation, dry eyes, dry mouth, constipation 
and urinary retention [15,27,30]. Overdose can cause se-
rious toxicity and even death in severe circumstances [15]. 
Diphenhydramine also has α blocking action, which can 
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receptor antagonists are considered safe to use for both 
asthma and allergic rhinitis during pregnancy [43,52].

Oral decongestants in pregnancy: Decongestant use 
in pregnancy is generally avoided due to the possibility 
of vasoconstriction of the uterine arteries, which reduc-
es fetal blood supply. Most oral decongestants (except 
pseudoephedrine) are teratogenic in animals [53]. How-
ever, pseudoephedrine use in the first trimester has 
been associated with the development of fetal gastro-
schisis [54,55]. Using decongestants while breast-feed-
ing may cause irritability, insomnia, and infant tachy-
cardia [56]. Also, pseudoephedrine has been shown to 
reduce mean milk volume in breastfeeding mothers by 
24% [57].

Nasal decongestants in pregnancy: There is little safety 
data available for intra-nasal decongestants in pregnancy 
[43,53].

Topical steroids in pregnancy: The treatment of atopic 
dermatitis during pregnancy starts with avoidance mea-
sures and use of emollients, but if needed, low-potency 
topical glucocorticoids have been shown to be safe during 
pregnancy [58]. However, these should be limited to 
low-level and mid-level potency steroids, as higher poten-
cy agents have been implicated in fetal growth restriction 
[59].

Allergen immunotherapy in pregnancy: Initiation of al-
lergen immunotherapy is contraindicated during pregnan-
cy, because of the risk of anaphylaxis. However, if a patient 
who becomes pregnant who is already receiving allergen 
immunotherapy, it can be continued [60].
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