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Background
Chronic rhinosinusitis (CRS) is a common disease in children, that is charac-

terized	by	an	inflammation	of	the	nasal	cavity	and	paranasal	sinuses	lasting	more	
than 12 weeks1,2. CRS is often overlooked, but a recent study reported a mean prev-
alence of around 11% in 12 European countries, that ranged from 7% in Finland to 
27% in Portugal3. The main clinical symptoms of CRS are nasal obstruction, nasal 
discharge, post nasal drip, cough and facial pain4. However, these symptoms are 
often subtle and they occur also in other nasal disorders, this making the symptom-
based diagnosis uncertain5	and	requiring	diagnostic	tools	such	as	nasal	fibroendos-
copy or computed tomography (CT)4. On the other hand, these techniques are not 
readily available in large parts of the world, therefore the possibility to diagnose 
CRS only by analysis of symptoms could be very useful for the pediatricians. In 
addition, there is support to limit the use of CT in children due to the excess of 
exposure to radiations6,7. Another issue to be considered is that CRS symptoms 
in children may be fairly different than in adults, with particular importance for 
persistent cough and nasal discharge, that are often associated to behavioural prob-
lems8,9. This has lead us to test the possibility to achieve a diagnosis of CRS only 
by combinations of clinical symptoms. 
The	statistical	study	allowing	the	diagnosis	of	CRS	by	symptoms

We evaluated 2439 children referred to our clinic for evaluation of recur-
rent or chronic respiratory symptoms and selected 275 children (159 males, 116 
females, mean age 5.3, range 1.9-14 years) with CRS, based on the presence of 
two or more symptoms, one of which should be either nasal obstruction/conges-
tion or nasal discharge (anterior or posterior), facial pain or pressure, and cough 
lasting	for	≥	12	weeks.	Also	other	symptoms	such	as	epistaxis	and	halitosis	were	
evaluated.	All	children	underwent	nasal	fibroendoscopy	to	confirm	the	diagnosis	
of	CRS,	grading	the	endoscopic	findings	according	to	a	0-3	scoring	system,	de-
pending upon the occurrence of nasal polyps, the severity of nasal mucopurulent 
discharge (mainly from middle meatus) and edema or mucosal obstruction. The 
patients were divided into two age groups, according to an age under or over 6 
years10. The statistical analysis was performed by the chi-square test to compare 
categorical	variables	between	children	with	and	without	CRS.	Using	nasal	fibro-
endoscopy	as	the	gold	standard,	the	sensitivity	and	specificity	of	the	single	clinical	
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symptoms	were	evaluated.	Also,	odds	ratios	(OR),	their	95%	confidence	intervals	
(CI), Wald tests, and the area under curve (AUC) of the receiver operating char-
acteristic (ROC) curve for symptoms were calculated using a multiple logistic 
regression model excluding epistaxis). Finally, the predicted probability of CRS 
for different combinations of symptoms was calculated. 

The	diagnosis	of	CRS	was	confirmed	by	nasal	endoscopy	 in	228	children	
(132 males, 96 females), of whom 171 were aged less than 6 years. The group of 
47	children	(27	males	and	20	females)	in	whom	the	diagnosis	was	not	confirmed	
by endoscopy was used as control. Table	1 summarizes the patients clinical data. 
The sensitivity value ranged from 7% for epistaxis to 96% for nasal discharge, 
while	specificity	ranged	from	19%	for	nasal	discharge	to	91%	for	facial	pain.	This	
makes apparent that no single symptom has good values of both sensitivity and 
specificity	and	seems	to	confirm	the	conception	that	diagnosis	of	CRS	by	symp-
toms in not feasible. However, the results of the statistical analysis change such 
conception. In fact, the multivariate logistic regression model for CRS symptoms 
(not including epistaxis) gave good results (as assessed by odds ratio, OR) in the 
capacity to predict CRS (Table	2), with the best result for nasal discharge (OR 
15.9.	In	addition,	the	global	utility	of	the	symptoms	was	confirmed	by	the	ROC	
curve which had an area under curve of 87.1% (Figure	1). Using the combination 
of symptoms, the likelihood to have CRS progressively increased in children with 
two, three and four symptoms, respectively (Figure	2,	3,	and 4). Namely, in the 51 
children with two symptoms the likelihood to have CRS ranged from 26 to 30% 
among the subjects without nasal discharge and 44-58% among those (the major-
ity) with nasal discharge. In the 92 children with three symptoms the likelihood of 
CRS ranged from 60% to 75% without nasal discharge and from 77 to 91% with 
nasal discharge). The likelihood to have CRS was higher than 90% in the 92 chil-
dren	with	four	symptoms	and	virtually	100%	in	the	38	children	with	all	the	five	
symptoms. Concerning the difference between age groups, the rate of halitosis, 
nasal discharge, and epistaxis were similar in children aged less than 6 years and 
those aged 6 years or more. Instead, children with less than 6 years had a higher 
rate of cough and lower rate of facial pain and nasal obstruction. The univariate 
logistic	models	showed	that	there	were	no	significant	interactions	between	each	
symptom and age class and thus no differential usefulness of symptoms in diag-
nosing CRS across age class. 
Translating	the	symptom-based	diagnosis	of	CRS	to	practice.	

In daily practice, the diagnosis of acute rhinosinusitis, that is mostly caused 
by infections11,12, based on the onset of symptoms such nasal blockage, nasal dis-
charge or postnasal drip (frequently mucopurulent), headache, and reduction or 
loss of smell followed by disappearance of symptoms within 12 weeks, is not dif-
ficult4,13,14. However, also in acute rhinosinusitis no single symptoms is pathogno-
monic. Actually, the European Position Paper on Rhinosinusitis and Nasal Polyps 
(EPOS4)	defines	acute	rhinosinusitis	by	the	sudden	onset	of	two	or	more	symp-
toms, one of which should be either nasal blockage/obstruction/congestion or na-
sal discharge (anterior or posterior), while other symptoms such facial pain/pres-
sure and reduction or loss of smell may be present or not4.	This	definition	mainly	
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concern adult patients, while in children different clinical presentations may occur. 
For example, in children purulent rhinorrhea and cough are more frequent and 
headache and hyposmia are less frequent than in adults15. In CRS, that is mainly 
caused	by	inflammation	of	the	nose	and	the	paranasal	sinuses,	no	difference	with	
the acute form is highlights regarding the symptoms, the duration of more than12 
weeks being the diagnosis criterion4. The data from a recent epidemiologic study 
on CRS in adults in Europe assessed the rate of nasal obstruction 83.7% of pa-
tients, of facial pain/pressure in 64.7%, and of tarnished nasal discharge in 63.6% 
of subjects with CRS3.	 Indeed,	 generally	 the	 guidelines	 suggesting	 definitions,	
diagnostic procedures and management of CRS address much more adult than 
pediatric rhinosinusitis16.

Table	1. Clinical and epidemiological data of the 275 children studied

CRS/Yes CRS/No p-value*

No. % No. %
All 228 83 47 17
Gender 0.96
Females 96 42 20 43
Males 132 58 27 57
Age class
 <6 years 171 75 33 70 0.50
 6+ years 57 25 14 30
Halitosis
 No 75 33 34 72 <0.001
 Yes 153 67 13 28
Cough
 No 40 17 20 43 <0.001
 Yes 188 82 27 57
Facial pain
 No 156 68 43 91 0.001
 Yes 72 32 4 9
Rhinorrea
 No 8 4 9 19 <0.001
 Yes 220 96 38 81
Nasal obstruction
 No 37 16 15 32 0.01
 Yes 191 84 32 68
Epistaxis
 No 211 93 42 89 0.46
 Yes 17 7 5 11
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Table	2.	Regression	coefficients,	odds	ratios,	and	95%	confidence	 intervals	 for	symptoms	of	
CRS from a multiple logistic regression model

Symptom In (OR)
SE 

[In(OR)]
OR

95%  

CI

p 

value*

Rhinorrea 2.76 0.66 15.9 4.3 – 58.0 < 0.001

Nasal  

obstruction
1.60 0.49 5.0

1.9 – 

13.1
0.001

Facial pain 1.94 0.65 6.9 1.9 – 24.7  0.003

Cough 2.16 0.48 8.7
3.4 – 

22.2
< 0.001

Halitosis 1.45 0.39 4.2 2.0 – 9.17 < 0.001

Intercept 

[In(odds)]
-4.59 0.99

* From Wald test

Figure	1. Receiver operating characteristic (ROC) curve from a multiple logistic regression 
model including symptoms (halitosis, cough, facial pain, rhinorrea, and nasal obstruction)
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Figure	2. The probability of CRS in children with 2 symptoms.

Figure	3. The probability of CRS in children with 3 symptoms.
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Figure	4. The probability of CRS in children with 4 symptoms.

The model of statistical analysis we introduced showed that the symptom-
based diagnosis of CRS is feasible. In the group of children with CRS we stud-
ied, the symptoms most frequent were nasal discharge (96%) and nasal blockage 
(84%), while facial pain was present only in 32% of patients. Instead, cough, not 
considered in the European epidemiologic study3 because of its relative rarity in 
adults,	was	present	in	82%	of	patients,	offering	confi	rmation	to	its	common	occur-
rence in children15. Nevertheless, our study was addressed to answer the question 
concerning the possibility to detect by statistical analysis a combination of symp-
toms	allowing	to	the	physician	to	clinically	diagnose	CRS.	The	fi	ndings	suggest	
that symptom-based diagnosis is feasible by combination of symptoms. In fact, 
the	correct	diagnosis	of	CRS,	as	confi	rmed	by	the	gold	standard	of	nasal	fi	broen-
doscopy, progressively increased from a minimum of 8% in children with only 
one symptom to 98% in children with four symptoms (nasal obstruction, nasal 
discharge,	cough,	and	halitosis)	and	to	100%	in	children	with	all	the	fi	ve	symptoms	
considered (the previous four plus facial pain. This should modify the concept, as 
written by Bhattacharyya that “The diagnosis of CRS based on symptom criteria is 
diffi	cult	because	most	symptoms	do	not	distinguish	between	radiographically	nor-
mal and diseased patients”. It is possible to classify patients with true CRS based 
on symptoms, but this requires complicated heuristics”16. The issue of the need to 
use	imaging	techniques	such	as	CT	or	magnetic	resonance	imaging,	or	nasal	fi	-
broendoscopy	is	of	particular	importance	considering	their	specifi	c	aspect.	In	fact,	
sinus imaging is burdened by high cost and, for CT, by exposure to radiations17, 
and all these diagnostic technique are readily available in developed countries but 
not in the rest of the world. For example, in Nigeria a prevalence of rhinosinusitis 
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of around 12% was reported, CRS being much more common that acute forms18. 
The diagnosis of CRS in children by associations of clinical symptoms in the phy-
sician’s	office	should	be	an	obvious	advantage	in	low	income	countries.	Of	course,	
our data provide a clinical tool that is limited to children, because in adults CRS 
has quite different presentation and may be also complicated by the presence or 
not of nasal polyps19. Therefore, a similar study should be performed in adults to 
extend to them the application of a symptom-based diagnosis of CRS.
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