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Abstract
Patients who present with chronic rhinitis are very 
frequently encountered in the physician’s office. The 
best-studied form of chronic rhinitis is allergic rhinitis, 
however, the prevalence of non-allergic, rhinitis amongst 
the chronic rhinitis population is high and the disorder is 
an important cause of widespread morbidity. Despite this 
fact almost no diagnostic tests and very little treatment 
schedules are established for this patient group. Chronic 
non-allergic rhinitis covers an extensive range of 
differential diagnoses and comprises drug-induced, 
hormonal, occupational, gustatory, senile and idiopathic 
rhinitis. The causal factors and pathophysiological 
mechanisms are only defined for some of these forms.

This review summarizes the causes of non-allergic rhinitis 
as well as the available options for diagnostic work-up 
and treatment strategies. It aims at providing a tool for a 
more precision-based approach of non-allergic rhinitis 
patients in order to obtain an improvement of their 
quality of life.
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Introduction
The prevalence of chronic rhinitis is estimated to be 
around 30% of the Western population and is a significant 
cause of widespread morbidity, health care costs and 
reduced work productivity1. Chronic rhinitis is defined as 
a symptomatic inflammation of the nasal mucosa, leading 
to nasal obstruction, rhinorrhea, sneezing and/or nasal/
ocular itch. Two of these nasal symptoms should be 
present for at least 1 h daily for a minimum of 12 weeks to 
define the chronicity1. Although sometimes mistakenly 
viewed as a trivial disease, symptoms of rhinitis may 
significantly impact a patient’s quality of life2.

While viral infection is the most common cause of acute 
rhinitis, allergy is the best-studied form of chronic rhinitis. 
Allergic rhinitis (AR) is relatively easy to diagnose by the 
combination of typical symptoms and positive skin prick 
tests (SPT) or the detection of allergen-specific IgE in the 
serum3. However, a large group of patients suffering from 
chronic rhinitis has no systemic signs of allergy and they 
are consequently classified as non-allergic rhinitics 
(NAR). This patient group forms a diagnostic and 
therapeutic challenge and probably accounts for about half 
of the total chronic rhinitis population4. In contrast to 
large-scale and well-conducted epidemiologic and 
immunologic studies on AR, data on the prevalence, 
pathophysiology and treatment of NAR is scarce. Currently, 
it is believed to be a heterogeneous patient population 
suffering from symptoms that are often indistinguishable 
from allergic rhinitis patients. This review summarizes the 
currently known etiologies of NAR and proposes a more 
accurate diagnostic work-up as well as therapeutic strategy.

Classification of NAR

Drug-induced rhinitis
The best known form of drug-induced rhinitis is ‘rhinitis 
medicamentosa’ which defines the nasal congestion that 
occurs with overuse of topical nasal vasoconstrictors5. The 
exact mechanism is poorly studied, but it is believed that 
recurrent nasal tissue hypoxia and negative neural feedback 
with chronic decreased α2-receptor responsiveness are 
involved5,6.

In certain individuals suffering from a disorder of the in 
the eicosanoid synthesis, aspirin and NSAID’s can induce 
rhinitis symptoms6,7.
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In addition, antihypertensive medication like methyldopa, 
hydralazine, guanethidine, ACE-inhibitors and α- and 
β-receptor antagonists down-regulate the activity of the 
sympathetic nervous system, possibly inducing nasal 
congestion. Also immunosuppresive medication, oral 
contraceptives and psychotropic agents can lead to nasal 
symptoms6.

Smoking-related rhinitis
Unlike its’ effect on lower airway physiology, the impact 
of tobacco smoke on the nasal mucosa is not well studied. 
Still, there is growing evidence that such exposure can 
have a significant impact on nasal function. Smokers show 
a higher prevalence of chronic rhinitis compared to non-
smokers8 and several authors have reported that tobacco 
smoke exposure overall is associated with acute and 
chronic nasal symptoms9,10. Chronic cigarette exposure 
leads to mucosal recruitment of CD8+ T lymphocytes11, as 
well as decreased cilia beat frequency12. Several 
components of cigarette smoke such as formaldehyde and 
acrolein act as a local irritant on the nasal mucosa13.

Senile rhinitis
Senile rhinitis is the characteristic clinical picture of 
elderly patients, suffering from a persistent clear 
rhinorrhea, often in the absence of other nasal symptoms14. 
Senile rhinitis is believed to be caused by an age-related 
dysregulation between the sympathetic and parasympathic 
nervous systems that innervate the nasal mucosa, causing 
a cholinergic hyperreactivity, since anticholinergic drugs 
are effective in these patients15.

Rhinitis linked to systemic auto-immune disease
The systemic diseases presenting most frequently with 
sinonasal involvement are the vasculitic diseases 
Eosinophilic Granulomatosis with Polyangitiis (EGPA, 
previously Churg-Strauss syndrome) and Granulomatosis 
with Polyangiitis (GPA; previously Wegener’s 
granulomatosis)16,17. Over 75% of patients with EGPA and 
GPA present with rhin(osinus)itis symptoms, usually nasal 
obstruction and chronic recurrent infections18. In GPA 
patients this is commonly associated with crusting and 
bloody discharge; EGPA patients’ lesions are less erosive19. 
Also, a small percentage of sarcoidosis patients can 
develop sarcoid of the nose causing symptoms of nasal 
obstruction, rhinorrhea or crusting20. Less frequently, 
systemic lupus erythematosus, relapsing polychondritis 
and Sjögren syndrome may present with difficult-to-threat 
rhinitis and rhinosinusisitis in addition to other 
organ involvement.

Hormonal rhinitis
The most prevalent form of hormonal rhinitis is pregnancy 
rhinitis, which has been estimated to have a cumulative 
incidence of 22% by a large multicenter study21. Pregnancy 
rhinitis typically starts during the second month of 
pregnancy, usually disappearing rapidly after delivery. But 
nasal congestion can even occur in conjunction with the 
rise in serum estrogens that occur at ovulation in the 
normal menstrual cycle22,23. The pathophysiology remains 
largely unexplained, but estradiol has been shown to 
increase vasodilation and vascular leakage by stimulating 
nitric oxide production24 in addition to its’ general pro-
inflammatory effects such as induction of eosinophilic 
migration and degranulation25.

Increased nasal secretion in hypothyroidism has been 
reported on an anecdotal basis22. It has been proposed that 
nasal symptoms occur in acromegaly, however, a Swedish 
study could not demonstrate the induction of nasal 
congestion in response to a growth hormone treatment26.

Occupational rhinitis
Occupational rhinitis is defined a rhinitis attributable to a 
particular work environment27. Occupational agents are 
either biological proteins that induce a classic IgE-
mediated allergic inflammation (high molecular weight 
[HMW] agents) or low molecular weight (LMW) agents. 
LMW sensitizers are capable of activating the adaptive 
immune system leading to a sensitization to the agent28. 
They are mostly chemicals; but also, several drugs, 
metallic agents and wood types own this sensitizing 
capacity and only a minority of these agents induce 
detectable antigen-specific IgE, thus complicating diagnosis.

The non-sensitizing LMW agents are addressed as airway 
irritants. A single exposure to high concentrations of 
irritant induces an acute toxic effect on the respiratory 
mucosa29, but recently there is increasing evidence that 
also long-term exposure to lower concentrations of irritants 
can induce a more chronic dysfunction of the nasal 
mucosa10. Mechanisms responsible for irritant-induced 
rhinitis are not well known and are thought to involve 
epithelial damage30 and neurogenic inflammation31. The 
transient receptor potential (TRP) A1 channel that is 
expressed on the sensory nerve endings of the non-
adrenergic, non-cholinergic (NANC) neural system in the 
nasal mucosa has emerged as being a major irritant 
detector31,32.

Idiopathic rhinitis
In about 50% of NAR patients, the causal factor of their 
rhinitis remains undetermined. These patients are adressed 
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Figure 1: Mechanisms of sensory nerve activation by chemical and thermal respiratory stimuli leading to nasal secretion and 
blockage via antidromal release of neuropeptides upon activation of TRP channels. TRP: Transient Receptor Potential (original, 
adapted from ref 28).

as idiopathic rhinitis (IR) patients, formerly known as 
intrinsic or vasomotor rhinitis33.

IR patients often report nasal hyperreactivity (NHR) as a 
key feature34 which is defined as the induction of nasal 
symptoms upon encounter of environmental stimuli, such 
as temperature/humidity changes, strong odours, cigarette 
smoke and other respiratory irritants35,36. Although it is 
present in all types of rhinitis (infectious rhinitis, AR and 
NAR), it is the specific hallmark of IR.

The two most plausible pathophysiological hypotheses are 
non-IgE mediated inflammation37 and/or neural 
dysfunction38. In the latter group, it is believed that nasal 
symptoms are induced upon local release of neuropeptides 
such as substance P (SP) upon stimulation of the sensory 
nerves of the NANC system (Figure 1). A mechanistic 
study of steroid-unresponsive IR patients showed an 
upregulation of the TRPV1-SP signaling pathway in their 
nasal mucosa in comparison to healthy controls39.

Local allergic rhinitis
Multiple studies suggest that a subgroup of NAR suffer 
from a local allergic rhinitis (LAR). Despite a negative test 
for systemic specific IgEs, some patients react positively 
to a nasal allergen provocation test with the induction of a 
Th2-type mucosal cell infiltration similar to AR. In some 
of these patients, allergen-specific IgEs can be detected in 
the nasal mucosa40,41. However, a lot of uncertainty exists 
about the prevalence of LAR and the exact pathophysiology 
and diagnostics.

Diagnosis of NAR:
By definition, a patient suffering from chronic rhinitis 
with a negative SPT and serum specific IgE test, suffers 
from NAR. Several explorations can help with further 
differentiation of diagnosis:

History:
For most subtypes of NAR, medical history is the key for 
diagnosis. Full evaluation should always include a 
determination of the pattern, triggers, duration of the 
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symptoms as well as response to medications, 
comorbidities, environmental and occupational exposures, 
including tobacco.

Nasal endoscopy:
Every chronic rhinitis patient should undergo a nasal 
endoscopy, mainly to exclude rhinosinusitis, tumours or 
foreign bodies. Signs of infection, crusting, and/or 
significant structural abnormalities can help in the 
differential diagnosis.

Nasal patency measurements
Rhinomanometry, acoustic rhinometry and Peak Nasal 
Inspiratory Flow meters objectively measure nasal airway 
resistance. All techniques correlate relatively well with 
subjective sensation of nasal blockage and with each 
other42, however, these methods are mainly considered 
useful tools in provocation testing in NAR patients.

Nasal sampling:
Currently, nasal sampling (cytology and nasal biopsies) is 
not implemented in the routine diagnostics for chronic 
rhinitis but may help to distinguish between an 
inflammatory or non-inflammatory pathology, which 
could be directive in choosing a therapy.

Nasal provocation tests
During nasal provocation tests, the nasal mucosa of the 
patient is exposed to the suspected provocative agent and 
consequent changes in nasal patency and symptom scoring 
can prove the link between the administered agent and 
the symptoms45.

In case of a typical history of AR in the absence of 
systemic IgEs, provocation with the suspected allergen is 
the method of choice to diagnose LAR46.

When occupational rhinitis is suspected, nasal provocation 
testing with the suspected agent is the golden standard for 
making a definite diagnosis28.

To diagnose NHR, several provocation tests have been 
explored in the past, including metacholine, histamine, 
hypertonic saline and capsaicine34. However, most of these 
substances are ineffective in discriminating IR patients 
from healthy controls or are too patient- or examiner-
unfriendly. In 1998, the group from Amsterdam showed 
that intranasal exposure to cold dry air (CDA) was the 
most reliable method for measuring NHR symptoms47. 
Recently these results were confirmed by Van Gerven as 
well as Segboer and colleagues who demonstrated that 

Figure 2: Proposed algorithm for treating patients with NAR. NPT: Nasal Provocation Test; AR: Allergic Rhinitis; LAR: Local 
Allergic Rhinitis; INS: intranasal steroids; CDA: cold dry air; NHR: nasal hyperreactivity; IB: ipratropium bromide.
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even a short protocol with CDA exposure has a high 
sensitivity and specificity for the diagnosis of NHR36,48.

Treatment options for NAR patients
A therapeutic algorithm including trigger avoidance, 
medical and surgical treatment options for NAR patients is 
proposed in Figure 2.

Trigger avoidance:
If there is evidence for drug-induced rhinitis, 
discontinuation or change of medication should be 
considered 50 and is mandatory in the case of 
rhinitis medicamentosa.

In case of occupational rhinitis, environmental control is 
the mainstay of therapy, also to avoid progression of 
disease towards the lower airways. This is achieved by 
removing the etiologic agent, improving ventilation, 
wearing protective masks, or changing the work site28.

If an underlying hormonal or vasculitic disorder is present, 
management of the underlying condition is the key step in 
dealing with the upper airway symptoms51.

In IR patients suffering from NHR, it is recommended to 
avoid exposure to ‘unspecific’ triggers such as 
airconditioning, cigarette smoke, strong odours, pollution, 
cleaning agents and even frequent nose blowing34.

Nasal saline lavage:
Because of its beneficial effects as an ‘active placebo’52, 
isotonic nasal saline douches should be considered in most 
NAR patients, especially in case of vasculitic diseases and 
occupational rhinitis28,51.

Intranasal corticosteroids:
Intranasal steroids (INS) appear to be useful in treating 
NAR in cases where inflammation is evident, like 
vasculitis-linked rhinitis.

Although there are no studies available to prove their 
beneficial effect in occupational rhinitis, therapeutic 
options include the daily use of INS in case of rhinitis due 
to HMW agents and LMW sensitizers53.

Inconsistent results have been reported on the efficacy of 
INS in the treatment of IR patients. A double-blind, 
placebo-controlled study from Lundblad et al. showed a 
symptom improvement of 56 % with local momethasone 
furoate in over 300 IR patients52. Dockhorn also 
demonstrated that topical steroids significantly reduced 
symptoms in NAR compared to placebo54. A similar study 
by Blom and colleagues tested fluticonasone proprionate 

in 65 NAR patients, but found only a small decrease in 
nasal symptoms, which only reached significance for 
sneezing44. The contradictory findings of this latter study, 
might be explained that all patients were IR patients 
referred to a tertiary center because of previous 
unresponsiveness to local steroids44.

Currently, in IR patients with no information on nasal 
inflammatory markers, a trial with INS for at least 6 weeks 
is still the first therapy of choice55,56.

Cholinergic antagonists:
In cases where disease is caused by an overactive 
parasympathetic system leading to nasal glandular 
hypersecretion, cholinergic antagonists have proven to be 
effective. Ipratropium bromide (IB) has shown to be 
effective in reducing both the severity and the duration of 
rhinorrhea in NAR57. It is the first therapy of choice in 
senile rhinitis and it can be beneficial for rhinorhea 
symptoms in patients suffering from other types of NAR54.

Botulinum toxin (BT) also has an acetylcholine inhibiting 
effect and several studies have shown a beneficial effect of 
exposing the nasal mucosa (injections or direct application) 
on rhinorrhea in IR patients58.

Antihistamines:
Two double-blind, placebo-controlled studies showed a 
beneficial effect of the antihistamine molecule azelastine 
in IR patients59,60 reducing nasal obstruction, rhinorrhea, 
sneezing, postnasal drip, nasal congestion and anosmia 
with a response rate between 82 - 85% in over 200 IR 
patients59,60. The mechanism of action has not been 
unravelled, but might involve anti-inflammatory 
characteristics60 and reduction of substance P release61 in 
addition to it’s histamine 1 receptor antagonism49. The 
combination formulation of intranasal azelastine with 
fluticasone proprionate has been shown to be effective in 
reducing symptoms in a population of both allergic and 
non-allergic rhinitics62, however, studies investigating its 
efficacy in a specific NAR population are currently lacking.

Capsaicin
Since 1991, several clinical trials have proven that repeated 
intranasal application of capsaicin reduces symptoms and 
NHR in IR patients63. The therapeutic effects are most 
likely caused by a neurogenic desensitization leading to a 
reduction of mucosal nerve fibers and a downregulation of 
the TRPV1-SP nociceptive signaling pathway39. Since 
capsaicin clearly targets the nervous system, it is an 
interesting therapeutic option in steroid-unresponsive IR 
patients. Van Gerven and colleagues showed that rhinitis 
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symptoms improved in 80 % of these patients after a one-
day high-dose intranasal capsaicin treatment39.

Surgical intervention
It is generally accepted that surgery for NAR should only 
be considered in those patients who respond insufficiently 
to medical therapy.

Laser turbinectomy significantly decreased both subjective 
and objective symptoms in NAR patients64,65 and therefore 
turbinate surgery can be an effective symptomatological 
treatment option in NAR patients with nasal obstruction 
who present with hypertrophy of the inferior turbinates.

Vidian neurectomy has been proven effective in dealing 
with rhinorrhea as well as nasal obstruction associated 
with IR66 but comes with surgical risks. Therefore it 
should be reserved for patients with important quality of 
life reduction and performed by experienced surgeons.

Conclusions
In this review, we emphasize the diagnostic and therapeutic 
challenge of NAR. A consensus on classification, 
diagnostic work-up and treatment for the affected patients 
is needed, especially in the light of more treatment options 
becoming available nowadays. In this way, we can account 
for the growing need for precision medicine in upper 
airway disease.
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