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1. Introduction 

Little is known about the epidemiology of nonallergic infectious agent
induced rhinitis. This is not completely surprising, as the diagnosis of 
infectious rhinitis relies on the recognition of signs and symptoms of vary
ing severity, while a doubt about allergic underlying conditions is always 
present. In a recent study [1] the estimated minimum prevalence of rhinitis 
in the general population was 24 %, of these, 3 % had seasonal symptoms 
only (of whom 78 % were atopic), 13 had perennial symptoms only (of 
whom 50 % were atopic) and 8 % had perennial symptoms with seasonal 
exacerbations (of whom 68 % were atopic). 

Underestimating the prevalence of rhinitis may also be due to the many 
people who do not seek medical attention for mild symptoms. For example, 
Sibbald [2] reported that 40% of normal subjects had experienced nasal 
symptoms the previous day, although these subjects did not consider that 
they were suffering from rhinitis. Sibbald [1] also calculated a minimum 
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prevalence of rhinitis in adults (16-65 years old) in London of 16 % of 
whom 8 % had perennial symptoms, 6 % both perennial and seasonal and 
2 % only seasonal symptoms. 

We can of course argue that in all studies a large overlap between allergy
and infectious-induced symptoms exists, and, as in allergic rhinitis, it is 
conceivable that geographic differences due to climate exist, as environ
mental, socioeconomical and even ethnic factors. 

2. Infectious Agent-Induced Rhinitis 

Accurate differentiation between infectious agent-induced rhinitis (lAIR) 
and allergic rhinitis (AR) is often difficult unless nasal secretions, obtained 
by different means such as nasal lavage, are examined for microbial culture, 
eosinophil count and for specific allergens. These, supported by history 
taking, are performed to confirm an infectious or allergic aetiology. This 
approach applies most of all to recurrent or seasonal rhinitis; however acute 
events may be seen in infectious and in allergic rhinitic patients. 

This may explain that although rhinitis is common, most studies have 
focussed on AR rather than lAIR, which remains relatively unstudied 
epidemiologically. 

Finding a common definition of lAIR is still a matter of concern, the 
simplest diagnosis being the "common cold". The common cold is a fre
quent disease in humans, which many authors have studied experimentally 
by inducing it in volunteers [3-8]. The mean frequency of the common 
cold in children 2-6 years old is six cases per year [9]. 

Most information regarding the mechanisms of rhinitis concern al
lergy, while few studies have focussed on nonallergic aspects. Rhinitis is 
characterized by nasal mucosal exudation of bulk blood plasma involving 
"flooding" of the lamina propria with mucosal exudation of plasma-deriv
ed proteins [6]. Akerlund [4] proposed that the nasal exudation reflects 
the degree of subepithelial inflammation and suggested that plasma bulk 
exudate may be involved in the resolution of acute viral rhinitis. 

2.1. Diagnosis 

The differential diagnosis of rhinitis includes nonallergic rhinitis with 
eosinophils, vasomotor and hormonal rhinitis, the rebound congestion 
associated with overuse of topical adrenergic agents, cold-induced 
rhinorrhea, which may affect allergic as well as nonallergic individuals 
describing similar degrees of rhinorrhea, and less frequently nasal con
gestion and sneezing [10]. 

Diagnostic tools are often misleading since an allergic component 
always has to be excluded even in clearly defined infectious aetiologies. 
Sneezing, itching and diurnal variation in symptoms [1] as well as a family 
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history of atopy, most of all in seasonal symptoms, are likely to point 
towards atopy, whereas a personal history of eczema or migraine, past or 
current wheezing, and a family history of nose troubles other than hay fever 
seems to suggest perennial rhinitis. 

The only easily available diagnostic features we have found to differen
tiate an infectious- from an allergy-induced rhinitis are the reddening ofthe 
mucosa in infectious rhinitis coupled with the presence of bacteria and/or 
polymorphonuclear leukocytes in nasal smears. Interestingly, a positive 
eosinophil count may be found both in allergic and nonallergic rhinitis with 
eosinophilia syndrome [9]. Many tests, such as release of mediators from 
peripheral blood cells, nasal secretions or urine, and nasal challenge for 
allergens, are research tools only, limited by the potential danger, especial
ly in asthmatics. This is also true of methacoline and histamine challenges 
used to check for enhanced nonspecific reactivity. The latter seem to be 
restricted to patients with atopic rhinitis [11]. 

Among the diagnostic means, other than history taking, used to find pre
disposing factors (see Section 3) we may underscore the widespread used 
total immunoglobulin (Ig)E count, which could be useful in a first screen
ing for allergy if supported by history, and suggest a wider use of the eva
luation of nasal mucociliary clearance by saccharin [12] or by a coloured 
tracer in younger, noncooperating subjects. 

Chronic bacterial lAIR is often associated with sinusitis and otitis. In 
fact, once a bacterial infection is established, a middle ear and/or sinus 
involvement must always be suspected. An overuse of topical decon
gestants and steroid sprays seems [13] to be a predisposing factor, while 
the commonest bacterial pathogens are Streptococcus pneumoniae, Haemo
phi/us injluenzae and - in our as well as in the experience of others [14] -
Staphylococcus aureus, which can frequently be isolated in nasal dis
charge, mainly when sinuses are involved. 

There may again be an age discriminant; in a series of 101 patients with 
purulent nasal discharge, Yaniv et al. [15] found that the condition was 
much more common in children under the age of 6 years. Furthermore, 
when patients were treated randomly with either an antihistamine or an 
antibiotic, irrespective of the nature of the nasal discharge, different results 
were seen according to age: 49 % of children over the age of 6 years showed 
a resolution of symptoms, but only 14% in the group under 6 years did. 
Conversely, antibiotic treatment led to a resolution of symptoms in 58 % of 
subjects under 6 years compared with 35 % of those over 6 years. These 
data concur with our epidemiological data [16] where we demonstrated that 
skin-negative rhinitis was more frequent during the first years of age (when 
normalizing the population for normal values of IgE) and were also more 
frequent during winter (when viral infections giving rise to common cold 
are more frequent). 
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2.2. Chronic Rhinitis 

Chronic rhinitis affects about 20 million Americans, and its estimated pre
valence is as high as IS %. It is extraordinarily common in children of all 
ages and is often accompanied by conjunctivitis. A wide variety of condi
tions may lead to persistent blocked nose or rhinorrhea, although this 
symptom is most commonly caused by allergy. 

Patient history, physical examination, scores for symptoms, scores for 
signs, rhinomanometry, nasal cytology, along with skin tests and other 
laboratory tests, can help to differentiate various rhinopathies more pre
cisely [9]. When symptoms persist, with concomitant sinusitis, a chronic 
situation is deemed to exist after S to 12 weeks [9]. The symptoms are 
mainly cough, nasal congestion, mucopurulent nasal discharge, with facial 
pain and pressure and olfactory disturbance, suggesting an involvement of 
the sinuses. Chronic purulent rhinitis, often with sinus involvement, may 
hide a cell-mediated immunity [17] or severe defects in the mucociliary 
system. Fungal infection (see later) has the same suspicion value, while 
allergic responses to fungi may be elicited at the same time [IS]. In chil
dren, there is evidence of spontaneous recovery from chronic, therapy
resistant, purulent rhinitis [19]. In a series of 40 children with 6 years 
follow-up, Otten et al. [19] found that the condition resolved spontaneously 
in 95 % of the children, usually after reaching the age of 7 years. 

2.3. Viral Rhinitis 

Most cases ofIAIR are in fact acute events with a viral aetiology. However, 
it seems likely that many mechanisms are involved in lAIR. For example, 
cytokines such as interleukin (IL)-l f3, IL-6 and IL-S seem to be involved 
in the pathophysiology of common cold [20]. Additionally, interferon 
(IFN)y was increased [6] in subjects whose common colds were induced 
by corona virus. Secretory leukocyte protease inhibitor of granulocyte 
elastase was found in an active form in virus-induced nasal secretions [21]. 
Impaired olfactory ability often accompanies the common cold, due to 
nasal congestion, as is the case with allergic rhinitis [1]. 

Infectious rhinitis is usually one of the first diseases in life, and it 
becomes more frequent with exposure to other children. Recently, Monto 
and Sullivan [22] explored the epidemiology of upper respiratory infection 
(URI) in children by examining throat and nasal specimens taken within 
2 days of disease onset. Age was found to be a discriminating factor, as 
children in the first 6 months of life were relatively spared. The peak 
incidence was found in the 1- to 2-year-old group. The mean number of epi
sodes was 4.9 per year in the 0- to 4-year-old group, dropping down to 2.S 
episodes per year in the 5- to 19-year-old group. The recent estimation by 
Wald et al. confirms these yearly means [23]. 
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In the survey cited [22], rhinoviruses were the most frequently isolated 
agents (39%) in children 0 to 4 years. Respiratory syncytial virus (RSV) 
and parainfluenza virus were the next most common and accounted for 
19 and 18 %, respectively. Adenoviruses (11 %) and influenza A virus (8 %) 
were next in terms of frequency, while other viruses accounted for 4 %. 

Many recent studies [4, 6, 7] utilize coronavirus in exptirimentally induced 
rhinitis. As the authors of the cited study [22] suggest, there may have been 
an underestimation of this virus because of difficulties in viral isolation. 

2.4. Bacterial Rhinitis 

Bacterial rhinitis has been poorly studied in recent years. lAIR, primarly 
viral in aetiology, may nevertheless be followed by secondary bacterial 
infection [15]. The latter is often characterized by purulent nasal discharge 
and occurs more frequently in preschool children, in whom it may be the 
"cause" of chronic rhinitis and may interfere with antiallergic therapies in 
AR. This may explain why preschool children seem to recover more 
frequently with antibiotic treatment than do older children [15]. It is dif
ficult to conceive a bacteria-induced acute rhinitis, i.e. the initial event. It 
is more likely that viruses open the way to secondary bacterial infection by 
lessening host defences (especially local) and by damaging the mucosa of 
the upper respiratory tract. Secondary bacterial rhinitis may prolong an 
acute infection from a few days to several weeks. 

In children, more than in adults, inflammation of the nasal cavity can 
easily produce rhinosinusitis [9]. The ethmoidal sinuses are well developed 
at birth, while the maxillary sinuses gradually increase and are well devel
oped at the age of 3 Frontal sinuses, on the contrary can only be well 
visualized, from about 8 up to 14 years. 

2.5. Fungal Rhinitis 

The reported incidence of fungal infections varies widely and has been 
studied mainly in subjects with maxillary sinusitis (81 of 600 cases of this 
latter disease were found to have a fungal infection) [24]. Aspergillus 
fumigatus is the main fungal agent involved. In another study Laskownick 
et al. [25] reported 22 fungal and 97 mixed fungal and bacterial infec
tions among 414 children with maxillary sinusitis, giving an incidence of 
about 28 %. The most common aetiology was by Penicillium ( 49 cases), 
Aspergillus (30 cases), Candida (20 cases) and Dematium (12 cases). 

Factors favouring fungal infection were found to be mainly a history of 
diabetes and prolonged antibiotic therapy [26]. A conversion from sapro
phytic to pathogenic organisms seems [21] to be due to sinus obstruction 
(as in chronic rhinitis), with impaired ventilation in both normal indivi
duals and those with impairment of local or systemic defences. As cited 
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previously, climate appears to be a factor influencing the development of 
fungal infections, as there are geographic areas such as North India [28], 
Sudan [29], the southwestern United States [30] and Hawaii [31] where 
fungal sinusitis is endemic. 

Allergy may again be considered a predisposing factor by mucosal 
thickening [27] and, of course, an immunodeficiency status must always be 
suspected, although in this latter case the nasal and sinus fungal infection 
cannot reasonably be the most outstanding feature. 

In the last decade a new entity allergic fungal sinusitis, has been elucidat
ed [32, 33], reported to have a wide similarity to allergic bronchopul
monary aspergillosis. We believe that in the future this field of investiga
tion exploring allergic entities in the respiratory airways with a sensitiza
tion to moulds might expand to clarify the relative roles of allergy and 
infection to the same agent. 

A special consideration is justified for lAIR in the elderly, in whom an 
allergic mechanism is very difficult to conceive, although a genuine AR 
may occur at any age. Infectious rhinitis in the elderly is often the sequelae 
of earlier nasal disorders and their treatment [9]. A physiological impair
ment of host defences must always be taken in account. 

3. Predisposing Factors 

In children, (see Figure 1) anatomical features such as narrowing of the 
upper respiratory airways [34], increased by physiological hypertrophy of 

PREDISPOSING FACTORS 

Family history of asthma 
or chronic bronchitis 

Sex (male) Socio-economic factors 

~/ 
Age (first 5 years) ---- U.R.I. ---- Infections 

Environment 
(smoking - indoor pollution) 

Anatomical features 
Defence - IgA 
Mucociliary function Allergy 

TRIGGERING FACTORS 

Figure 1. Factors that predispose to lAIR. 
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the adenoid tissue [35], may be considered as factors that predispose to 
lAIR, but functional factors may also be involved, such as rheologic cha
racteristics of the mucous lining and clearing by ciliary movements. The 
latter is maximally compromised in Kartagener's syndrome [36]. Young's 
syndrome [37] and in cystic fibrosis [9]. While these syndromes represent 
the most severe alteration of ciliary function, other transient failures 
(secondary to infection) are also important causes whose incidence is 
underestimated [38]. 

Amongst immunological factors, the transient deficit of secretory IgA in 
children [39], lowering the surface defence mechanisms, should be con
sidered, as well as other (congenital or acquired) immune deficiencies. 

3.1. Atopy and Environmental Factors 

A relationship between AR and URI has not been fully established, and 
some authors [40] have reported that allergic individuals do not have more 
frequent or more long-lasting URIs than nonallergic subjects. Never
theless, other groups [41] have demonstrated that children with physician
diagnosed allergic rhinitis (PDAR) are most likely to have rhinitis as an 
early (within the first year oflife) manifestation of an atopic predisposition. 
We can suggest that first episodes of rhinitis even in allergic subjects are 
mostly viral, and no attempt has been made do determine whether there is 
an enhanced susceptibility to viral infection in PDAR sufferers who had an 
onset of rhinitis in the first year of life. Furthermore, most authors [42-45] 
agree that there are many factors such as beginning foods other than breast 
milk in the first months of life or being born to "heavy-smoking" mothers 
that facilitate the onset of rhinitis. We may add that as the nose is the major 
pathway to the lungs, upper airways, sinuses and middle ears, it can react 
to all the factors, such as indoor and outdoor pollution, known to affect the 
lower respiratory tract. 

In fact, in our previous preliminary study [16], the higher incidence of 
winter rhinitis in skin-negative subjects, as well as the highest frequency of 
epidemic peaks for viruses which can cause a rhinitis, led us to propose the 
underlying influence of viral as well as atopic factors. When we further 
examined our data, we found that children living in polluted areas or in 
indoor pollution environments had an earlier onset of recurrent rhinitis 
(unpublished observation). 

An impaired function of nasal mucociliary clearance has been detec
ted [11] in patients with positive skin reactions and positive methacholine 
challenge as well as in smokers [46]. Although the cited authors [11] 
were unable to show any consistent effect on nasal mucociliary clearance 
induced by passive smoking, and we do not know the time course of the 
alterations of this defence mechanism in smokers, a relationship between 
lAIR and impaired function of the mucociliary mechanism may exist both 
in passive and in active smokers. 
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3.2. Asthma and Lower Respiratory Tract Infections 

While the common cold in normal subjects seems to be a self-limiting 
process which has no influence on the overall respiratory airways, most 
authors [8,47, 48] agree that changes may be seen in affected allergic pa
tients in whom enhanced release of histamine, persistent histamine leak 
several hours after the infection and greater recruitment of eosinophils to 
the airways can occur [8]. 

In fact, as reported previously [19, 20], viral respiratory infections are 
capable of inducing the release of mediators which can be involved in the 
immediate- and late-phase asthmatic reaction. An increased responsiveness 
of the nasal mucosa to intranasal histamine and cold air challenge has been 
found in both allergic and nonallergic subjects after experimentally induc
ed rhinovirus infection [5]. Because the nasal response to the challenges 
was measured as symptom scores for rhinorrhea and congestion, counts of 
sneezing, weight of secretion and inspiratory conductance - all symptoms 
and signs common to lAIR - the question can arise whether an altered 
response of the nasal mucosa may indicate any variation in the lower respi
ratory tract in normal subjects as well, as suggested by Martinez et al. [49] 
in their study of infants. 

The same viruses that precipitate attacks in patients with asthma who 
already have hyperresponsive airways may cause otherwise healthy per
sons to respond abnormally to challenges for several months after infec
tions [47]. On the other hand, different viruses seems to have different 
"asthmogenic" properties, this observation being furthermore complicated 
by the influence of age. Duffet al. [50] found viral agents in 70% ofwheez
ing children less than 2 years of age presenting to an emergency room, but 
in only 31 % of children older than 2 years. The predominant virus asso
ciated with wheezing in the first group was RSV, whereas rhinovirus was 
the leading wheezing inducer in the older group. These findings have 
been confirmed by other groups [51]. Furthermore, and similar to our find
ings [16], IgE antibodies to inhaled allergens were found in only 9 % of 
wheezers under the age of2 years but in 72% in the older group [52]. 

These findings suggest that in the very first years oflife the relationship 
between wheezing and virus infection is more important than allergy even 
in subjects who are expected to become openly allergic. Whether the infec
tion itself and/or the wheezing-inducing properties ofthe different kinds of 
viruses are selected by age or by intrinsic characteristics of the virus in
volved is still not resolved [52]. 

The importance of the nose in contributing to the "whole respiratory 
problem" has been highlighted by our data (Table I). In our sample of2035 
schoolchildren we found 261 subjects with respiratory troubles. We report
ed any "diagnosis" as being an isolated illness. Cases added up in this way 
to 530, due to overlapping. In the data presented in Table 1 this overlap is 
clearly evident. 
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Table I. 

Diagnosis Asthma Bronchitis Asthma Bronchitis Asthma Total 
Otitis Otitis Otitis Otitis 
Rhinitis Rhinitis Rhinitis Rhinitis Rhinitis Rhinitis 

Cases 16 70 49 4 64 44 7 7 261 
Prick + 14 22 40 44 3 5 128 

Diagnosis (530) 
Asthma = 129 
Bronchitis = 74 
Otitis = 137 
Rhinitis = 190 

Among 190 diagnoses of recurrent rhinitis, only 7 were an isolated ill
ness (5 being allergic). Most cases of recurrent skin-negative rhinitis were 
associated to recurrent otitis alone or found in recurrent bronchitis sub
jects. Most cases of recurrent skin-positive rhinitis were associated with the 
diagnosis of asthma. Our data fit with those of Taussig on PDAR [41] and 
add to the latter on nonallergic recurrent rhinitis occurring mostly in 
winter, when the incidence of viral infections is the highest. 

On the other hand, we feel our data clarify the view that recurrent lAIRs 
are not an isolated problem but only a part of a more generalized respiratory 
illness involving the middle ear and/or the bronchi and often the sinuses, 
whereas allergic rhinitis is the actual additional symptom in asthma. 

Indoor (passive smoking included) and outdoor pollution are factors that 
can influence the natural history of these cases, implying an earlier onset 
of symptoms [53, 54]. Furthermore, an early onset of rhinitis may be the 
marker of furhter respiratory troubles. 

4. Therapy 

Chronic rhinitis is a frustrating condition for patients and physicians alike. A 
comprehensive flow chart about managing the condition can be found in the 
International Consensus Report on the Diagnosis and Management of Rhini
tis published by the International Rhinitis Management Working Group [9]. 

Few other illnesses can be so poorly altered [56] in their course as the 
most ubiquitous of human infection, the common cold. 

Regardless of the virus involved (e.g. rhinovirus, coronavirus, RSV) the 
symptoms - cough, congestion, sneezing and sore throat - are always the same. 

4.1. Cough and Cold Remedies 

Use of cough and cold medicines is widespread except in infants under 
6 month of age [55] and seems due more to parental pressure than to their 
true effectiveness. Scientific review on the efficacy of these remedies over 
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40 years (1950-91) [56] showed poor results in modifying the course of the 
common cold. This was particularly true in preschool children. In older 
children a combination antihistamine-decongestant medicine that included 
an analgesic [57] showed reduction in cough, sore throat and ache. When 
adolescents and adults are concerned, antihistamines and perhaps even 
better decongestants, produced relief of cold symptoms [56]. Expectorants 
were not found to be useful in reducing cough frequency, while cough re
medies (codeine and dextromethorphan) were useless in controlling cough 
associated with URIs in adolescent and adults and in suppressing cough of 
acute onset during the night in younger children [58]. Cough seems to 
improve along with the nasal symptoms regardless of the therapy used. 

4.2. Antihistamines 

Because many cases of lAIR can involve allergy, we feel that therapy with 
antihistamines (histamine receptor antagonists) could be of value since an 
allergic component of the symptoms can be removed, and antihistamines will 
reduce symptoms potentiated by concurrent allergy [59]. Although recently 
a meta-analysis of studies on antibiotic treatment in children with URIs [60] 
showed that neither the course of URIs was shortened nor pneumonia was 
prevented, we believe that antibiotic treatment can be useful in preschool 
children, according to previously noted experiences [14], mostly when a nasal 
discharge grey to yellow-green is present in a with fever of at least 3 days' 
duration child or a blocked nose with fever, also of at least 3 days' duration. 

4.3. Ipratropium Bromide 

Recently, ipratropiurn bromide, a muscarinic cholinoceptor antagonist has 
shown good effectiveness in the management of nonallergic (vasomotor) 
rhinitis [61]. It has subsequently been tested in the symptomatic relief of 
rhinorrhea in adults with cold with fairly good alleviation of symptoms 
compared with placebo [62]. 

4.4. Corticosteroids 

While there is no indication for use of systemic corticosteroids, topical 
delivery to the nose of rapidly deactivated forms such as beclomethasone 
dipropionate and flunisolide could effectively be used in the same indica
tions as antihistamines. 

4.5. Non-pharmacological Treatments 

Among simpler remedies the efficacy of heated vapour on symptoms of 
common cold has been tested [63, 64] owing to the known action of high 
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temperatures on viruses. Patients with coryza have shown benefit from 
steam inhalation. No benefit, however, was demonstrable either in natural
ly occurring or in experimentally induced rhinovirus infections. 

Nevertheless, inhalation of humidified air is in our opinion very useful 
during the acute phase to hydrate the nasal secretions, especially in 
winter when internal environmental air is hot and dry. Recent work [65] on 
circadian rhythms in symptomatology in persons suffering from virus
induced rhinorrhea suggests, remarkably, that symptoms are more pro
minent during the daytime, especially during the morning hours after 
awakening from sleep. As the treatment for these diseases is normally 
scheduled as equal-interval, equal-dose medication, a change in the timing 
of therapy according to the temporal pattern of symptoms could optimize 
(and better control) doses of drugs given. 

4.6. Prophylaxis 

Prophylaxis of lAIR is now being attempted in some western countries by 
means of so-called immunostimulating agents [66]. Most of these agents 
are a mixture of bacterial extracts that purportedly enhance nonspecific 
immunity, acting as nonspecific antigens mainly on secretion of IgAs. We 
feel that no convincing evidence exists that significant results have been 
obtained with this technique. However, in still-developing immune systems 
(i.e. in children under 6 years of age) it is possible that an enhanced, non
specific immunological "experience" may help the child to boost its 
defences. Intranasal IFN a and monoclonal antibodies may be regarded as 
future therapies, whereas effective vaccines are still limited by the wide 
variety of viral serotypes involved [52]. 

5. Conclusion 

Because the lack of a clear aetiology can make the diagnosis of rhinitis, 
based on patient history and physical examination difficult, the common 
practice in therapy is to try a variety of treatments until one is found 
which works. This, incidentally, also assists in making a more definitive 
diagnosis. 

As noted previously [14], antihistamines and antibiotics are the most 
commonly used drugs, as bacterial infection and allergy are the most 
common cause of chronic rhinitis in preschool and older subjects, respec
tively, once a sinusitis has been radiographically excluded and significant 
adenoidal obstruction evaluated. Furthermore, a bacterial infection may 
complicate allergy in older subjects. 

Chronic rhinitis therapy relies on patients understanding that strict 
compliance will contribute greatly to overall treatment effectiveness [9]. 
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This requires more from the clinician, especially understanding the noted 
frustrating conditions of the diseases and the need to personalize and self
manage the therapy than simply prescribing appropriate medication. 
Chronic, as well as acute, rhinitis impacts heavily on health-related quality 
of life due to its negative impact on everyday activities. The social cost of 
rhinitis may be high, although few patients require hospitalization, due to 
impaired work ability and the frequency and number of persons affected. 
Since the cost of medication may not always be available through national 
health or personal insurance schemes, personal income can be negatively 
impacted. Ironically, modest disorders such as rhinorrhea require more 
prescribing than do life-threatening conditions [67]; the therapeutic con
tinuum of quality and cost becomes foreshortened, and safety is an 
additional concern. 

We can conclude by agreeing with Meltzer et al. [67] that "choosing 
the appropriate medication for rhinorrhea, can pose a challenge to the 
clinician, just as choosing a vital medication can". 
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