Non-allergic rhinitis: diagnosis and management

Glenis K. Scadding

Patients in the rhinitis clinic with negative skin prick tests
present a challenge. Non-allergic rhinitis consists of a variety of
conditions including infection, hormonal changes, drugs and
autonomic dysfunction. There is also a range of systemic
disorders to be considered. The pathogeneses of many of these
are less well understood than that of allergic rhinitis, diagnosis
and treatment pathways are also more complex. A detailed
accurate history needs to be taken followed by relevant
investigations which may include allergen challenge, because
skin prick and RAST-negative allergic rhinitis is now
recognised. Nitric oxide levels may prove helpful: elevated levels
suggest inflammation, very low levels indicate the possibility of
primary ciliary dyskinesia or cystic fibrosis. Treatment is of the
underlying cause when found: for those without obvious
pathology a trial of combined therapy with topical
corticosteroids plus antihistamine or plus anti-cholinergic may
be worth while. A complex inter-relationship between allergic
and infectious rhinitis is becoming apparent. Curr Opin Allergy Clin
Immunol 1:16-20. © 2001 Lippincott Williams & Wilkins.
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Introduction

The most recent classification and differential diagnosis
of rhinitis (rhinosinusitis) is in the ARIA document [1°°]
(Tables 1 and 2). This review will concentrate on those
non-allergic conditions in Table 1, omitting those
mentioned in the differential diagnosis. Basically, rhinitis
can be divided into 3 major forms: allergic, infectious and
a variety of other causes. These are not mutually
exclusive, for example allergy and viral infections show
a complex inter-relationship (vide infra).

Infectious rhinitis

Infectious rhinitis can occur because of infection by a
wide variety of organisms, the most common being acute
viral rhinosinusitis which affects millions of people
annually [2]. Approximately one-third of viral infections
are caused by human rhinoviruses (HRV), of which there
are at least 100 different sub-types. The pathophysiology
of such infections has been reviewed recently [3°]. It has
recently become apparent that ICAM-1 is the receptor
for the rhinovirus and is also critical for the migration and
activation of immune effector cells. ICAM-1 is upregu-
lated in nasal epithelial cells of atopic individuals and is
further increased by contact by allergen and by HRV 14
[4°]. It is not known whether this renders allergic
individuals more susceptible to viral infections because
only one rhinovirus—receptor contact is necessary for an
infection to occur. However, reduction of ICAM-1 by 1
year of oral terfenadine in children was associated with a

Table 1. Classification of rhinitis

Infectious

Viral

Bacterial

Other infective agents
Allergic

Intermittent

Persistent

Occupational (allergic/non-allergic)
Intermittent

Persistent

Drug-induced

Aspirin

Other medications
Hormonal

Other Causes
Non-allergic rhinitis with eosinophilia syndrome
Irritants

Food

Emotional

Atrophic
Gastro-oesophageal reflux
Idiopathic

Data from [1°°].
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Table 2. Differential diagnosis of rhinitis

Polyps

Mechanical Factors
Deviated septum

Adenoidal hypertrophy
Foreign bodies

Choanal atresia

Tumours

Benign

Malignant

Granulomas

Wegener's Granulomatosis
Sarcoid

Infectious

Malignant — midline destructive granuloma
Ciliary defects
Cerebrospinal rhinorrhoea

Data from [1°°].

50% reduction in visits to the primary care practitioner
for upper respiratory tract problems [5°]. Similar effects
have been noted with regular nasal beclomethasone
(Parikh ¢ a/., PAI in press).

Therapy for the common cold is still problematic. A
recent randomised double-blind, placebo-controlled trial
of zinc acetate lozenges which showed a reduction in
symptom duration and severity has revived the issue of
zinc treatment [6°]. Five out of 10 placebo-controlled
trials have been positive, although doubts have been cast
on the validity of the blinding because of the bitter taste
of some zinc salts [6°]. Speculations about the possible
mechanism of zinc activity include prevention of viral
replication [7] or interactions with [CAM-1 [8,9]. It may
be relevant that zinc is present in the olfactory receptors
which are at the nose—central nervous system interface.

Nitric oxide, which is produced by respiratory epithelial
cells and has many actions including vaso-dilatation,
neurotransmission, immune regulation, smooth muscle
relaxation and anti-microbial activity, has been shown by
Sanders and co-workers to inhibit rhinovirus replication
and cytokine induction in human respiratory epithelial
cells [10]. A nitric oxide donor has similar effects [11°].
Bradykinin is present in nasal secretions during a cold
and may be responsible for symptoms such as blockage
and discomfort, however topical corticosteroids which
reduced bradykinin in nasal washings did not decrease
symptoms [12]. Bradykinin beta-2 receptor antagonists
have not yet been shown to reduce symptoms.

Secondary effects

Most attacks of asthma, certainly in childhood, are
precipitated by viral upper respiratory tract infections
[13]. Allergic sensitisation and relevant allergen exposure
appear to be synergistic with this [14°]. It is conceivable
that similar factors operate in other comorbid associations
of rhinitis such as sinusitis and otitis media with effusion.

Approximately 0.5% to 2% of viral upper respiratory tract
infections progress to an acute bacterial rhinosinusitis

[1°°].

Chronic rhinosinusitis is one of the most common
chronic conditions of man [15], and is responsible for a
reduction in quality of life, work place attendance and
productivity [16°®]. Overall healthcare expenditures in
the USA in 1996 for sinusitis as a primary diagnosis or
comorbid condition were $5.8 billion [16°*]. Approxi-
mately 14% of the population is thought to be affected,
however sinus abnormalities are seen in 30% (adults) and
46% (children) of C'T/MRI scans undertaken for other
conditions [17%,18]. This affords a reminder that one
should treat the patient and not the X-ray. A comparison
of C'T and MRI scans confirms that CT gives better
bony delineation and is more useful for planning
endoscopic sinus surgery. There are, however, circum-
stances under which MRI could be used as the primary
diagnostic tool [19°].

Recently, endoscopically guided sinonasal cultures have
been shown to identify accurately the predominant
bacterial pathogen and to correlate with the cultures
from maxillary sinus aspiration in more than 90% of
infections [20°], confirming previous observations. Inter-
estingly, endoscopically normal maxillary sinuses are not,
as previously thought, sterile [21°]. In-situ hybidisation
techniques have also been found to be a useful adjunct
to current methods of detecting micro-organisms within
chronically infected sinus tissue [22]. The amount of
nasal secretion aspirated into the lower airway is not
increased during acute sinonasal infection [23°]. The
choice of appropriate anti-microbial therapy is important:
a recent guide is helpful [24°°]. The bacteria commonly
responsible for rhinosinusitis are carbohydrate coated,
thus reducing phagocytosis. Streprococcus  pneumoniae,
Staphylococcus aureus, Haemophilus influenzae and Morax-
élla catarrhalis are four common examples. Many of them
have been found to secrete molecules which have
adverse effects upon muco ciliary clearance. Individuals
with primary defects in muco ciliary clearance, such as
primary ciliary dyskinesia or cystic fibrosis, have chronic
or recurrent upper respiratory tract infections. Interest-
ingly they also have very low levels of nitric oxide (NO)
in their airways [25]. Sinus puncture studies [26] have
shown that the predominant source of nitric oxide in the
upper airways is within the sinuses where levels of
20 ppm to 25 ppm, which are bactericidal, exist. Nasal
levels are lower, around 500 to 850 ppb, but are elevated
in uncomplicated inflammatory rhinitis. The levels fall
with progressive obstruction due to nasal polyposis [27].
Patients with HIV may develop rhinosinusitis which is
steroid responsive [28°]. They may also develop otitis
media with effusion. Recently the gp120 sub unit of the
HIV virus has been shown to induce IgE production by



B-cells via a subversion of T-cells towards 1L.-4 secretion

[29].

The relationship between allergy and sinusitis is unclear
with some recent studies [30°] again suggesting that
rhinosinusitis is a common complication of allergic
rhinitis. Forty per cent of patients with chronic
rhinosinusitis suffer from allergy; this figure is 80% in
patients with bi-maxillary sinusitis [31]. Two CT studies
[32,33] could find no significant difference between
allergic and non-allergic adults with chronic rhinosinusi-
tis. Inhaled allergens have not been shown to reach the
sinuses [34], the lining of which contains less [CAM-1
than that of the nose [35]. Attempts to treat or prevent
chronic rhinosinusitis with topical corticosteroid with or
without antibiotic have not shown marked benefits
[36,37]. Our recent study showed no acute infective
exacerbations in the placebo nor the corticosteroid
treated group, suggesting that the douching effect of
nasal sprays may be relevant. (A Parikh and GKS
Scadding, submitted). A study of douching confirmed
benefit on quality of life and endoscopic appearances in
chronic rhinosinusitis [38°]. The ability of a nasal aerosol
device to deposit acrosol directly in the paranasal sinuses
has been studied in five normal healthy individuals, with
evidence of some sinus deposition in three [39].

The importance of fungi in nasal disease is under review.
Recent suggestions from the Mayo Clinic [40°] have led
to the supposition that fungi are responsible for most
chronic rhinosinusitis/nasal polyposis. The evidence for
this is that fungi can be isolated from the nasal secretions
and are found in association with activated eosinophils.
However, fungi can be isolated from most noses and
there is a group of individuals with rhinosinusitis and
eosinophilic musin who have clinical characteristics quite
different from those patients with well defined allergic
fungal sinusitis [41°°] (Table 3). The medical treatment
of allergic fungal sinusitis has recently been reviewed
[42°].

Table 3. Comparison of allergic fungal sinusitis and eosinophilic
muco rhinosinusitis

AFS EMRS

(n=431) (n=69) P value
Mean age (years) 30.7 48.0 0.001
Male/Female ratio 1.03:1 1.26:1 N.S.
Asthma (%) 41 03 0.0001
Aspirin-sensitivity (%) 13 54 0.0001
Polyps (%) 100 100 N.S.
Allergic rhinitis (%) 84 63 0.004
Bilateral disease (%) 55 100 0.0001
Mean IgE (mg/dl) 1941 267 0.001

IgG 1 dificiency None reported 50%

Data from [40¢°]. AFS, allergic fungal sinusitus; EMRS, eosinophilic
muco rhinosinusitis.

Non-allergic rhinitis Scadding 17

Drug induced rhinitis

The syndrome of nasal polyposis, eosinophilia and
intrinsic asthma which accompany aspirin and non-
steroidal anti-inflammatory drug sensitivity has been
recently reviewed [43°°]. Although COX-1 inhibition
is almost certainly relevant to the pathogenesis, there
are other interesting factors such as abnormalities of
the leukotriene C4 synthase gene promoter region
(reviewed by Penrose and Austen [44°°]). However,
these do not correlate with aspirin sensitivity in
patients in the USA [45°]. Eosinophil apoptosis is
reduced in nasal polyposis. Leukotriene antagonists
have now been shown to reverse survival in
cosinophils of asthmatic individuals [46°]. The results
of treatment with leukotriene receptor antagonists and
leukotriene synthase inhibitors on polyps are being
reported with evidence of benefit in some, but not
all, aspirin sensitive patients. (S Ragab and GK
Scadding, submitted). There appear to be two
leukotriene receptors: this may underlie the poor
response seen in some patients. Challenges with
COX-2 antagonists have revealed that nimesulide
and meloxicam are relatively safe in the majority of
aspirin-sensitive patients [47,48].

Other drugs which can cause nasal blockage are anti-
hypertensives, particularly beta-blockers [1°°]. Alpha-
agonists can lead to vaso-motor rhinitis if overused, with
a chronically blocked and reddened nasal mucosa which
is unresponsive to intrinsic or extrinsic alpha stimulation.
Exogenous oestrogen can cause rhinitis, as can chlorpro-
mazine.

Hormonal rhinitis

Hormonal rhinitis occurs most commonly with preg-
nancy, but is sometimes seen at puberty and during the
menstrual cycle. Hypothyroidism and acromegaly can
also give rise to the chronically blocked nose.

Food-induced rhinitis

Food-induced rhinitis is much rarer than popularly
supposed. Food allergy is an unusual cause of isolated
rhinitis, although in anaphylaxis rhinitis is often seen.
The oral allergy syndrome occurs when a patient
sensitive to tree pollens (e.g. birch) exhibits oral allergic
reactions to fresh fruits and vegetables such as apples,
carrots and celery due to cross-reactive epitopes [49].
Food intolerance can cause nasal symptoms. This is seen
with dyes, preservatives and alcohol in some non-allergic
patients. The mechanisms are unknown. Spicy foods,
such as peppers, cause rhinorrhoea probably via their
capsaicin content which stimulates sensory nerve fibres
inducing neuropeptide release [50]. Sensitivity to nickel
in food has been reported as a cause of rhinitis in two
individuals, with improvement on dietary restriction
[51°].
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Atrophic rhinitis

Atopic rhinitis is characterised by atrophy of the mucosa
and underlying bone. The patient presents with a widely
patent nose which is crusted and odoriferous. Infection
with Klebsiellae ozaenae is found [52] but it is uncertain
whether this is the primary problem. Secondary atrophy
can occur following excessive nasal surgery, radiation
trauma or chronic granulomatous disease.

Other causes of rhinitis

Various physical and chemical stimuli cause rhinitis.
These include exposure to dry air, spices, air pollutants,
occupational irritants. Emotions such as stress and sexual
arousal also have a powerful effect on the nose via the
autonomic system. Gastro-oesophageal reflux can result
in rhinitis especially in small children [53].

Non-eosinophilic non-allergic rhinitis

Patients with no obvious cause for their rhinitis are
usually divided into two groups: those with a nasal
eosinophilia and those without. In the latter group there
does not appear to be any significant immuno-histologi-
cal change [54]. However, there are significant abnor-
malities of nasal reflexes [55] including the diving reflex,
nasal resistance changes on standing and on axial
pressure. Some patients also show abnormal cardiovas-
cular reflexes suggesting that the problem, which is
probably one of autonomic dysfunction, is more general-
ised. The usefulness of nasal ipratropium in reducing
watery rhinorrhoea has been known for some time. More
recently capsaicin, which inhibits C-fibres, has been
found to be effective in non-allergic rhinitis for several
months after a few weekly applications. This has now
been confirmed in a double-blind, placebo-controlled
study [56].

Figure 1. Diagnosis of rhinitis

Non-allergic rhinitis with eosinophilia
syndrome

The extent of nasal eosinophilia which is necessary for
the above syndrome varies from 5% to 25% according to
different authors [57-60]. A careful study of full
thickness turbinate biopsies from patients with well
defined non-allergic rhinitis was compared with allergic
rhinitis turbinates and to those from normal control
individuals (D Powe, submitted). The epithelium
revealed mast cells and IgE positive cells present in
both the intrinsic and the allergic groups, but not in the
normal individuals. Nasal challenge studies were abnor-
mal in one-half of the intrinsic rhinitis patients with
definite positive responses in 27%. These results echo
those of Romero e7 a/. [61] who examined skin prick test
positivity, nasal eosinophilia and nasal allergen challenge
results and found that a proportion of skin prick test
negative patients show nasal eosinophils and are positive
on nasal allergen challenge. This raises the possibility of
local IgE production which has been demonstrated by
Platts-Mills [62] and Durham [63]. Huggins and Brostoff
[64] also showed positive nasal allergen challenges in
skin prick test negative patients. Thus the diagnosis of
nasal allergy is no longer simple and skin prick test
negative patients with nasal eosinophilia may require
allergen challenge before they can be reliably ascribed to
the non-allergic rhinitis group (Fig. 1).

Occupational rhinitis
Occupational rhinitis can be allergic or non-allergic and
has been reviewed recently [65°].

Treatment
Non-allergic rhinitis tends to be more difficult to treat
successfully than allergic rhinitis (personal observation).

The diagnosis of allergic rhinitis is simple
when clinical history and skin prick tests are
in accordance. In patients with a history
suggestive of allergy, but with negative skin
prick tests further tests looking for evidence of
local allergy should be undertaken in the form
of nasal smears for eosinophils and nasal
challenge with likely allergens. The results
will categorise the patient into one of three
groups: local allergic rhinitis, non-allergic
rhinitis with eosinophilia syndrome (nares)

or non-allergic rhinitis.

History +
SPT/RAST +

Allergic rhinitis 4——————— Nasal allergen challenge

History +
SPT-

History —
SPT +

False positive
SPT

Nasal smears

(+) )

Consider other causes

-

NARES




In a recent unpublished survey in our department
patients with positive skin prick tests fared better than
those without, patients who did best were those with
positive skin prick tests who had taken allergen
avoidance measures. When a cause, e.g. hypothyroidism
or infection, for the rhinitis is found then treatment
should obviously be addressed to this. The non-
eosinophilic non-allergic rhinitis group may respond to
ipratropium or capsaicin. Applications of silver nitrate to
the front of the nose have also been advocated [66].

Patients with non-allergic rhinitis with eosinophilia
syndrome show some response to topical corticosteroids.
Personal experience suggests that combined therapy,
e.g. with topical steroid plus topical antihistamine, is
often more effective than either alone. Authors of a
recent paper support the idea of dual therapy for the
combination of topical steroid and ipratropium [67].

Conclusion

Various studies [58,59] report that 37-64% of patients
presenting with rhinitis are allergic: therefore between
one- and two-thirds of patients are non-allergic and will
need to have their rhinitis dissected carefully by means
of a careful history [68], thorough examination, investi-
gation and possibly by means of a trial of therapy.
Perhaps the most encouraging recent paper is that of
Bagenstore and Bernstein [69°] which suggests that the
treatment of chronic rhinitis by an allergy specialist
improves quality of life outcomes.
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