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Most of the content in this chapter is based on two sets of recent sinusitis 
guidelines. One is EPOS 20121, which was put together by Dr Fokkens and a group 
of specialists in adults and pediatrics, and the second was published in 2013, by the 
American Academy of Pediatrics (AAP)2 discussing acute bacterial rhinosinusitis. 
This chapter will not address surgical therapy of rhinosinusitis in children but will 
focus on evaluation and medical treatment.

As you all know from these guidelines, people classify the evidence accord-
ing to how strong it is, and levels go from 1, which is randomized placebo con-
trolled trials or meta-analyses of randomized control trials, to less rigorous levels 
of evidence such as prospective or retrospective reviews which are non-controlled, 
to least rigorous levels of evidence which are expert opinions and case reports 
(Table 1 and 2). Based on this, the evidence leads to a strong recommendation (A) 
if it is category I and to less and less strong recommendations if the evidence is 
not as rigorous. 

Table 1. Category of evidence1.

Ia Evidence from meta-analysis of randomised controlled trials

Ib Evidence from at least one randomised controlled trial

IIa Evidence from at least one controlled study without randomisation

IIb Evidence from at least one other type of quasi-experimental study

III
Evidence from non-experimental descriptive studies, such as comparative studies, 
correlation studies, and case-control studies

IV
Evidence from expert committee reports or opinions or clinical experience of 
respected authorities, or both

Table 2. Strength of recommendation1.

A Directly based on category I evidence

B
Directly based on category II evidence or extrapolated recommendation from 
category I evidence

C
Directly based on category III evidence or extrapolated recommendation from 
category I or II evidence

D
Directly based on category IV evidence or extrapolated recommendation from 
category I, II or III evidence
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Acute rhinosinusitis (ARS)
A clinical definition of rhinosinusitis in children2 is typically inflammation 

of the nose and paranasal sinuses, with two or more symptoms, including nasal 
blockage/obstruction/congestion and nasal discharge. In addition, one will almost 
always see cough much more frequently than facial pain and pressure in children. 

The diagnosis also entails objective documentation of the problem, so just 
having symptoms is not good enough, and you need either signs of nasal polyps or 
mucopurulent drainage or edema/obstruction of the middle meatus on endoscopy 
and/or an abnormal CT-scan. So, clearly, there has to be more than just the clinical 
symptoms to warrant the diagnosis and initiate any type of therapy.

Dividing rhinosinusitis into acute, chronic, and recurrent acute is primarily 
based on the duration of the disease. Acute sinusitis is less than three months dura-
tion, and more than three months of symptoms is considered chronic rhinosinus-
itis. Recurrent acute rhinosinusitis are acute episodes that last about thirty days or 
less at the most, and have disease-free intervals in between. There are, however, 
many patients who suffer from chronic sinus disease with acute exacerbations.

The relationship between acute bacterial rhinosinusitis and viral upper 
respiratory tract infections is very important and difficult to distinguish. The 
guidelines from AAP suggest that one should make a diagnosis of acute bacterial 
sinusitis, after a cold in the context of three types of clinical scenarios. First, is 
persistent illness: you have the typical symptoms of a cold, but they do not resolve 
in ten days and they persist. Second, is a worsening course where you start with a 
cold, and, as expected, start getting better but by day five or day six your symptoms 
exacerbate and go back to being pretty severe. Third is the occasional child who 
presents with acute severe symptoms right away, and does not necessarily start 
with a cold. These children have high grade fever, significant cough and discharge, 
and they often will have a headache for two to three days. 

This is backed by a reasonable review of the literature, but the quality of the 
evidence, unfortunately, is not very strong because it is very hard to do prospective 
trials on children with colds and then culture or tap their sinuses to identify bacteria, 
which would make the definitive etiologic diagnosis. Figure 1 shows the cold that 

Figure 1. Potential scenarios following a common cold 1
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persists, and potentially constitutes acute bacterial sinusitis. Second is the cold 
that gets better initially and re-exacerbates, and then there is the third category, 
which is the immediate onset of severe disease. 

As far as the recommendations related to tools to aid in the diagnosis of 
cases of suspected acute rhinosinusitis, the consensus is that this is primarily a 
clinical diagnosis and there is no need to obtain any type of imaging to make that 
diagnosis2. So, clinicians should not obtain imaging studies to distinguish acute 
bacterial sinusitis from a viral upper respiratory tract infection, because this will 
not help very much. The reason is that when you have viral rhinosinusitis you will 
also have changes on radiologic films. 

A case in point is made by a study from Kristo3 in Europe, looking at sixty 
children recruited within ninety six hours of onset of a cold. Their average age was 
about six years, and all of them underwent an MRI and the scans were characterized 
as normal, mildly diseased or with significant abnormality. Only twelve percent of 
the sinuses were completely normal during the cold, and sixty eight percent had a 
major abnormality (Figure 2 A, B and C, Table 3). Around eighty-eight percent of 
the sinuses had either minor or major abnormalities and, as anticipated in children, 
the sinuses that were more frequently involved were the more developed sinuses: 
the maxillary and the ethmoids, and less so were the less well developed sinuses: 
the frontals and the sphenoids.

Figure 2. MRI study during common cold: A normal, B minor, C major abnormalities 3

They followed these children after they were done with the cold, two weeks 
later, and the majority had cleared these findings. This study suggests that you 
really do not need to get a plain X-ray or a CT or an MRI to make the diagnosis 
of acute rhinosinusitis. It is a clinical diagnosis that you should make based on 
the criteria that were discussed above.

Table 3. MRI findings during common cold episodes 3.

N=60
MRI Findings*

Normal Minor Abnormality Major Abnormality

 n (%) n (%) n (%)

Maxillary sinuses 15 (25) 9 (15) 36 (60)

Ethmoidal sinuses 10 (17) 13 (22) 37 (64)

Frontal sinuses † 16 (27) 6 (10) 11 (18)

Sphenoidal sinuses ‡ 31 (55) 6 (10) 20 (35)

All sinuses 7 (12) 12 (20) 41 (68)
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When considering the bacteriology to guide therapy, the most common offending 
bacteria are Streptococcus pneumoniae, Haemophilus influenzae and Moraxella 
catarrhalis. These are the three most often isolated bacteria in upper respiratory 
bacterial infections in children. Streptococcus pyogenes and anaerobes are not 
very common. 

When one considers antibiotic treatment for uncomplicated acure rhinosi-
nusitis, there are really few prospective placebo control studies and, in those, the 
antibiotics seem to lead to a slightly faster resolution of symptoms (Table 4)1. 
Therefore, the recommendation from the EPOS guidelines was that antibiotic ther-
apy does seem to accelerate resolution in children, but whether that acceleration 
of improvement is worth the increased risk of antimicrobial resistance, is not very 
clear. In general, the decision to treat with an antibiotic should be based on the 
clinical judgement of the treating physician. 

Table 4. Antibiotics for Acute Rhinosinusitis (ARS) in children1

Author, study, ref.
Intervention / 
disease

Outcome Time to effect
Level of 
evidence

Wald 2009 4
Amox/clav 
vs. Placebo in 
ABRS

Significantly higher
cure rate on antibiotic 
(50%) vs. placebo 
(14%) (p=0.01).

Faster resolution 
(NS) with 
antibiotics (2.26 
days) vs. placebo 
(2.6 days)

Ib

Falagas 2008 5

Antibiotics 
vs. Placebo 
Metanalysis in 
ABRS

Significant, but 
modestly, higher cure 
rate (improvement) 
with antibiotics within 
7-15 days

Faster resolution 
with antibiotics 
compared to 
placebo

la

Poachanukoon 
2008 6

Cefditoren vs. 
Amox/clav in 
ARS

Comparable rates 
of improvement for 
Cefditoren (78.8%) 
and Amox/clav 
(84.7%)

Time to 
improvement was 
3 days in both 
groups

Ib

Some parents come to the office, and the moment the child has a snotty nose 
for four or five days, they are sent out of day-care. Then, the parents have to stay at 
home and take care of the child and they can’t go to work, and that is a significant 
stress on the families. I try hard to educate the families and convince them to wait 
for at least ten days after onset of viral URI symptoms before initiating antibiotics. 

When one looks at the recommendations of the AAP guidelines2, they do 
actually prescribe antibiotic therapy for sinusitis in children with severe onset or 
the worsening course, and they advise the children who have had symptoms for ten 
days to wait another three days before initiating an antibiotic. Therefore, this is the 
category that you can observe for a little longer. 

When the decision is made to initiate antibiotic treatment, most of the data 
(because there are no culture studies of the maxillary sinuses as it is difficult to do 
that in children) is based on acute otitis media, and typically amoxicillin with or 
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without clavulanate is still the treatment of choice in these children2. The reasoning 
is that ten to fifteen percent of Streptococcus pneumonia is still non-susceptible to 
penicillin, depending on where you are in the United States. You cannot overcome 
the susceptibility by adding clavulanate. However, you can overcome part of it 
by increasing the dose of amoxicillin. On the other hand, β-lactamase positivity, 
again, imparts resistance to penicillin, and is present in anywhere between ten 
and forty percent of Haemophilus influenzae, and practically all of Moraxella 
catarrhalis infections. That is where clavulanate is very helpful.

Risk factors for amoxicillin resistance primarily based on otitis studies are 
children who are in day care, who are exposed to bacteria and viruses, children who 
have had recent antibiotics and younger children. Therefore, if a patient is older 
than two years of age, has an uncomplicated infection, and has not had antibiotics 
recently, one can start with a regular or high dose of amoxicillin with clavulanate 
which is marketed in US as Augmentin extra strength. If the child is dehydrated or 
vomiting and will not tolerate oral antibiotics, one can use ceftriaxone as a single 
daily intramuscular dose of 50 mg/kg for up to 3 days. 

If there is a Type 1 allergy, either a true IgE mediated allergy or a reactivity 
to penicillin, one can still safely give cephalosporins. The three that seem to be 
most effective are cefdinir, cefuroxime, and cefpodoxime. If there is a high risk of 
anaphylaxis related to penicillin, then clindamycin and Linezolid are vomitoptions. 
Linezolid is a very expensive antibiotic and is not used routinely. It is important 
to keep in mind that trimethoprin sulfa and azithromycin are not recommended, 
because of poor coverage for Haemophilus influenzae and slightly poorer coverage 
for Streptococcus pneumoniae. The typical course of treatment is ten days, or 
seven days after resolution of symptoms. Most of the trials show that children start 
feeling better within three days, so seven days after three is about ten days. Some 
practitioners give longer courses with no good support in the literature. (Table 5). 

Table 5. Antibiotic choices in ABRS (Acute bacterial rhinosinusitis)2

Amoxicilin: 45 mg/kg/day or 80-90 mg/kg/day divided BID 

Severe illness and high risk:

•	 Amoxicilin clavulanate 80-90 mg/kg/day divided BID 

•	 Single of ceftriaxone 50 mg/kg  

Type I and non-Type I Penicillin allergy: 

•	 cefdinir, cefuroxime, cefpodoxime 

High risk with Type I sensitivity: 

•	 Cindamycin (linezolid) and cefixime
•	  /Trimethoprin/Sulfa and azithromycin not recommended

Duration: 10-28 days or 7 days after symptoms free 
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As to ancillary therapy for acute rhinosinusitis, a meta-analysis by Shaikh7 
shows that there really is no benefit to the use of decongestants or anti-histamines  
so unless patients have obvious allergic rhinitis, these therapies are not recom-
mended. Mucolytics have also not been shown to be helpful 8. Intranasal steroids 
might have some beneficial role. There are some studies in adults, and one study in 
children9 with acute rhinosinusitis that show that if you give an intranasal steroid 
in addition to an antibiotic compared to a placebo in addition to an antibiotic, 
patients do a little bit better as far as symptom control. These agents are safe in 
children and it is reasonable to consider them as ancillary therapy in cases of acute 
rhinosinusitis (Table 6). 

Table 6. Ancillary therapy for Acute Rhinosinusitis (ARS) in children.1

Author
Intervention / 
disease

Outcome Age Group
Level of 
evidence

Shaikh 2010 7

Decongestants, 
antihistamines, 
and nasal irrigation 
Systematic review 
in ARS

No well conducted 
studies to address these 
treatments

Children  
(<18 yrs.)

Ia (-)

Unuvar 2010 8 Erdosteine vs. 
placebo

No significant difference 
between the groups

Children  
(8.5±3.2 yrs.)

Ib (-)

Barlan 1997 9
Amox/clav with 
Budesonide or 
Placebo

Significant improvements 
in cough and nasal 
discharge at the end of 
the second week in the 
steroid group (p<0.05)

Children 
(Budesonide: 
7.3 3.4 yrs.  
Amox/clav: 
6.6±2.9 yrs.)

Ib

Chronic rhinosinusitis (CRS)
The symptoms are essentially the same as those of acute rhinosinusitis: nasal 

blockage/obstruction, nasal drainage, coughing and positive signs that confirm the 
diagnosis, but the duration of disease is longer. In a study from Massachusetts Eye 
and Ear Infirmary, children with chronic and recurrent sinusitis about to undergo 
endoscopic sinus-surgery were administered a quality of life questionnaire10. Their 
quality of life was compared to that of children with asthma, attention deficit, 
hyperactivity disorder, epilepsy, and rheumatoid arthritis. As one can see from the 
data, having sinusitis negatively impacts quality of life, significantly more than 
other pretty significant diseases (Figure 3). Thus, although a benign disease, CRS 
in children leads to significant sequelae.
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Figure 3. Quality of life study comparing rhinosinusitis with other pathologies10

There is limited work investigating the pathophysiology of CRS in children 
compared to what is known in adults. There is only one trial that investigates the 
impact of anatomic abnormalities and shows no correlation between anatomic ab-
normalities and severity of disease on CT scans11. So usually, unless it is a very 
obvious anatomic abnormality and the corresponding sinus that is obstructed by 
it seems to have significant problems, this does not seem to be an important issue.

When you look at bacteriology again, most of the available data is limited by 
the fact that the cultures are obtained at the time of endoscopic sinus surgery, and 
many of these children have had antibiotics for a long period of time. Therefore, 
it is a skewed sample. However, one still sees Streptococcus pneumoniae, 
Haemophilus influenzae and Moraxella catarrhalis, and a variety of other less 
common bacteria to keep in mind (Table 7)12.

Table 7. Bacteriologic Findings of Pediatric CRS (maxillary sinus punctures) 12

Species No. cultured
 -Hemolytic Streptococcus 83 (20.8%)

H. influenza 78 (19.5%)
S. pneumonia 56 (14.0%)
Coagulase-negative Staph 52 (13.0%)
Staph aureus 37 (9.3%)
Anaerobes 32 (8.0%)
M. catarrhalis 21 (5.3%)
Corynebacterium sp 16 (45)
Neisseria sp 6 (1.5%)
Miscellaneous 18 (4.5%)
Total 399
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Role of adenoids. The main difference between adults and children is the 
fact	that	children	have	adenoids	which	seem	to	be	a	signi cant	contributor	to	
in ammatory	disease	of	the	sinuses. When considering the clinical presentation, 
children with inflamed adenoids that are large and blocking the posterior nasal open-
ing, will present with nasal discharge and congestion, and they will also be snoring 
loudly at night, and might have sleep apnea. But it	is	a	little	dif cult	to	distinguish	
between adenoiditis per se, and chronic rhinosinusitis in children. A study by 
Bhattacharyya13, would suggest that if a CT obtained at the time of the diagnosis re-
ally does not show significant sinus disease and has a Lund-MacKay score 5, then 
one can think mostly about the adenoids (Score>5 CRS and < 5 adenoiditis). If there 
is a higher Lund-MacKay score then the sinuses are probably involved also. 

This is an interesting study that looks at 410 children14 undergoing adenoid-
ectomies for airway obstruction. A plain Waters’ view radiograph was obtained at 
the time of surgery and the findings analyzed (Table 8). The authors graded the 
findings as normal maxillary sinus up to complete haziness bilaterally. Then they 
took the adenoids out, crushed them and quantitated isolated bacteria. The interest-
ing part of this data is that about fifty percent of the patients had normal maxillary 
sinuses, and the other fifty percent had some maxillary sinus disease which ranged 
from grade one to grade three, and they had a variety of bacteria isolated in the 
adenoids (Table 9). 

Table 8. Sinusitis grade based on water’s view 14

Sinisitis grade No. of patients (%)

Grade 0 129 (46.8%)

Grade 1 127 (31.0%)

Grade 2 44 (10.7%)

Grade 3 47 (11.5%)

Table 9. Bacteria isolated from adenoid tissue 14

Organism No. of patients (%)

H. influenzae 117 (28.5%)

S. pneumoniae 89 (21.7%)

S. pyogenes 86 (21.0%)

S. aureus 64 (15.6%)

MRSA 18 (4.4%)

Others 31 (7.6%)

Multiple bacteria 80 (19.5%)

Furthermore, there was a correlation between the percentage of bacteria iso-
lated in these adenoids and the severity of disease14. So, as severity of disease 
increased, there were more microorganisms isolated in the adenoids (Figure 4). 
Although the study does not include a control group, the findings are interesting 
and support the role of the adenoids and the bacteria isolated from them in the 
pathophysiology of maxillary sinus abnormalities. 
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Figure 4. Bacterial isolation rate according to sinusitis grade (p = 0.000) 14

The presence of biofilm is another factor that is thought to contribute to the 
role of adenoids in CRS. One study15 looked at adenoid samples in children with 
CRS or obstructive sleep apnea undergoing adenoidectomies. The adenoids were 
examined by transmission electron microscopy and the percent surface area of the 
adenoids that was covered with biofilm was quantitated. Figure 5 is an example of 
adenoids with no biofilm and some covered with a lot of biofilm. The results sug-
gested that a significantly large percentage of the surface area of the adenoids in 
children with CRS were covered by biofilm in contrast to the adenoids from chil-
dren with obstructive sleep apnea that had little biofilm covering the surface. The 
distinction between the groups was significant and sharp and it would be nice to 

duplicate this data to enhance 
its credibility and importance.

Chronic inflammation. In 
adults we know that chronic 
inflammation is the hallmark 
of chronic sinus disease. There 
is less work to support that 
hypothesis in children. Stud-
ies by Chan’s group16, exam-
ined maxillary sinus biopsies 
from children with CRS and 
compared them to tissues from 
adults with CRS from the ar-
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chives (Figure 6). The average age 
of these children was about four 
years. When they examined the tis-
sue, compared to the adults, children 
had fewer eosinophils and more 
lymphocytes and neutrophils in si-
nus biopsies. Therefore, the inflam-
mation is a little different in children 
vs adults. The epithelium in children 
was also better preserved compared 
to the significant epithelial desqua-
mation that was seen in the adults. 
This can probably be explained by 
duration of disease. Adults have 
disease for a much longer period 
of time, and probably get more in-
volvement of their epithelium.

In another study17 looking at a large number of tissue specimens in children 
which CRS, we counted eosinophils in the mucosa (Figure 7). The children all had 
CRS despite maximal medical therapy and a positive CT scan. Some of them had 
asthma and some of them had cystic fibrosis. e compared them to the sphenoid 
mucosa of adults as tissue control. The data suggests that many of these children 
had high numbers of eosinophils but many did not. When the group as a whole was 
examined, there were significantly more eosinophils in the tissues of children with 
CRS compared to controls.The age of our cohort was a little older, so as they get 
a little older they might start looking like adult disease in that they present more 
eosinophils. We also looked at the lymphocytes in these children18 and stained 
them with monoclonal antibody against CD4 and CD8 (Figure 8) looking for T 
helper and T suppressor cells. We found that the children with CRS had many 
more T-helper cells than T-suppressive cells and many more T-helper cells than the 
control mucosa. Again, sub-classifying these T-helper cells into TH1, TH2, TH17 
has not been done in children as they undergo surgery much less frequently than 
adults and therefore access to specimens is harder. 

Figure 7. Eosinophils in CRS 17.

Figure 6. CRS in pediatric and adult patients 16
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Diagnostic Workup. Di-
agnostic evaluation starts with 
an appropriate history and physi-
cal examination, nasal endosco-
py (Figure 9), and sometimes a 
middle meatal culture. In children 
with significant disease, we almost 
always go through some form of 
ancillary testing and evaluate for 
comorbidities such as allergic rhi-
nitis, asthma, immune deficiencies, 
reflux and primary cilliary dys-
motility. In a child with CRS and 
nasal polyps, we always evaluate 
for cystic fibrosis, or allergic fun-
gus sinusitis in older children. 

Allergic rhinitis. In a study 
by Leo et al19 done in Europe with 
2200 children referred for chronic 
respiratory symptoms: 351 ful-
filled criteria for CRS. Skin prick 
test and serum IgE showed that 
about 30% of the children had al-
lergic rhinitis or a positive skin test. 
However, about 30% of the general 
pediatric population in Italy has 
that prevalence. So there really was 

no increased prevalence of positive allergy 
testing in the patients with CRS. More im-
portantly, the data shown in Figure 10 sug-
gests that the likelihood of having positive 
allergy - skin prick test (SPT) - increases as 
you get older with higher positive results af-
ter the age of three. Based on this data and 
other studies, I do not routinely perform al-
lergy testing in children under 3 years of age.

Asthma. It is common clinical experience that significant sinus and upper 
airway disease exacerbates lower airways disease, and treatment of sinus problems 
can facilitate asthma control. This was indeed shown in a non-randomized popula-
tion20. Criticism can be made of a non-randomized study, but the investigators still 
showed that if they treated the sinuses asthma control was easier, and when the 
children recurred with sinus problems, asthma control became harder again. 
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Figure 9. Nasal endoscopes
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mmune	 de ciency. As far as immune deficiencies are concerned, there 
is not a lot of work in children, but there is an entity that is called Specific 
Antibody Deficiency that is reported in adults with chronic sinus disease and 
it seems to occur relatively frequently. In these situations, there is an impaired 
response to immunization with polysaccharide antigens in the presence of normal 
quantitative immunoglobulins. These patients will have frequent infections, not 
only in their sinuses but also in their ears and in their lungs. The typical workup 
for this condition is performed with the help of our colleagues from allergy. We 
typically obtain quantitative immunoglobulins and antibody levels to organisms 
that children have been vaccinated to, like Haemophilus influenzae, tetanus, 
mumps, and also to things they have been exposed to and also vaccinated against 
such as Streptococcus pneumoniae. We look at antibody levels for twenty three 
S. pneumoniae serotypes. In children who have deficient antibody serum titers 
to those antigens, we administer the twenty-three valent S. pneumoniae vaccine 
and re-test them six weeks later. We have a few children in the practice who have 
CRS and do not mount a good immune response to vaccination. We usually refer 
them to our allergy colleagues and some of them end up on monthly intravenous 
or subcutaneous immunoglobulins and do reasonably well. Many of these children 
will need surgery just to open up the sinuses and facilitate drainage but they seem 
to get better control of the disease after initiation of immunoglobulin replacement. 
However, our clinical experience suggests that these patients are few and far 
betweenand the majority do not have immune deficiencies.

Gastroesophageal	 re ux	 disease. There are no good prospective studies 
addressing the effect of gastroesophageal reflux disease on CRS in children. A 
study by Phipps21 examined children two to eighteen years of age, who were 
about to undergo sinus surgery for CRS and they obtained a pH probe. Of the 
thirty children tested, sixty three percent had gastroesophageal reflux disease, and 
thirty two percent had reflux all the way up to the nasopharynx measured by a 
nasopharyngeal probe (Figure 11). Seventy nine percent improved their nasal 
symptoms after anti-reflux therapy. Clearly this study was not placebo controlled 
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and the patients could have improved their sinus disease with time irrespective 
of reflux therapy. Therefore, it is hard to draw big conclusions from the small 
amount of data that is available. However, if one has a patient with CRS who 
clinically presents with symptoms of reflux, it would make sense to attempt to treat 
their reflux. However, I do not routinely place everybody with chronic sinusitis 
on reflux therapy as I do not think that the available data supports such a practice.

Figure 11. Sinusitis and GERD 21

Primary ciliary dysmotility. Patients with primary ciliary dysmotility 
(PCD) or PCD with Situs Inversus (Kartagener’s syndrome) present with recurrent 
infections: otitis, sinusitis, and pneumonia. Ciliary biopsy is the best way to confirm 
a diagnosis. It has to be looked at under electron microscopy so the accuracy of 
the diagnosis is highly dependent on the expertise of the pathologist, and whether 
that is available at your facility. I have often been frustrated by equivocal results, 
and the pathologists usually recommend that we must obtain the biopsy from a non 
inflamed site, so I no longer get biopsies from the nose, but I go to the lung and 
get a biopsy from the carina, and then you have the highest chance of picking up 
ciliary abnormalities, if present. 

Radiologic testing. Paranasal sinus CT scan is the modality of choice and 
is usually done at the end of maximal medical therapy to evaluate for residual 
disease. 

Treatment of CRS. The concensus of the experts that participated in EPOS1 
was that antibiotics were not the mainstay of treatment. There are some studies 
(Table 10) that suggest that they help but the studies are not rigorous enough, so 
the available data does not really justify the use of short-term oral antibiotics for the 
treatment of CRS in children. It also does not justify using intravenous antibiotics. 
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Table 10. Effect of antibiotics+steroids in CRS patients 1.

Author Intervention Age Range Outcome
Category of 
Evidence

Ozturk 2011 22

Amoxicillin/Clavulanate PO x 30 
days and methylprednisolone or 
placebo PO x 15 days

6-17 years

CT scan and 
symptom scores 
improved in all 
with superiority of 
the combination 
treatment

Ib

Adappa 2006 23

Intravenous antibiotics (5 
weeks)+maxillary irrigation and 
adenoidectomy

1-14 years

89% long term 
improvement in 
CRS symptoms 
(>12 months after 
therapy)

III

Don 2001 24 Intravenous antibiotics+maxillary 
irrigation and adenoidectomy

10 mos-15 
years

89% complete 
resolution of 
symptoms

III

Otten 1994 25

Tap and washout followed by 
randomization to cefaclor or placebo 
PO for 1 week

2-12 years
No difference in 
resolution rate at 6 
weeks

Ib(-)*

Otten 1988 26

saline nose drops (placebo), 
xylometazoline 0.5% nose drops 
with amoxicillin 250 mg PO TID, 
drainage of the maxillary sinus 
under anesthesia and irrigation, 
and a combination of drainage and 
irrigation with xylometazoline and 
amoxicillin for 10 days

3-10 years

No difference in 
cure rate between 
groups at 6 or 26 
weeks

IIa(-)**

Ib (-): Ib study with a negative outcome.
** IIa(-): IIa study with a negative outcome.

In acute exacerbations, of course antibiotics are helpful. As far as intranasal 
steroids, there are studies that support their usefulness in adults with CRS without 
nasal polyps. We also know that intra-nasal steroids in children are safe, therefore, 
it is reasonable to consider treating children with CRS with an anti-inflammatory 
if they have chronic nasal complaints1. The strength of the recommendation is not 
high, because there is not enough data in children1.

We often use systemic steroids as part of the treatment of children with 
CRS and we finally have a study that proves their efficacy. In a study in children 
with CRS investigators recruited patients with CT abnormalities and prolonged 
symptoms and treated them with Amoxicillin/clavulanate with a tapering dose of 
steroids or placebo22. The children received antinbiotics for 30 days and a tapering 
dose of steroids or placebo for the first fifteen days of treatment (Table 11). The 
average age of the study group was eight years, and they had a high CT score at 
baseline which was not different between the groups. 
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Table 11. Baseline characteristics of patients. that received steroids and antibiotics in pediatric CRS 22

MP group
(n = 22)

Placebo group
(n = 23)

P
value

Age (y [SD]) 8.5 (2.9) 8.0 (2.3) NS

Male/female ratio 14/8 15/8 NS

Weight (kg [SD]) 28.4 (11.7) 26.3 (7.7) NS

Duration of symptoms (mo [SD]) 16.8 (17.1) 20.5 (13.5) NS

Smoking in household, no. (%) 6 (27) 7 (30) NS

Atopy, no. (%) 8 (36) 10 (43) NS

Blood eosinophil count (SD) 274 (183) 322 (247) NS

Total symptom score (SD) (max = 60) 35.1 (8.2) 36.5 (6.5) NS

Total CT scan score (SD) (max = 24) 12.8 (5.3) 11.2 (4.5) NS

All parameters were insignificant between the groups.
MP, Methylprednisolone  NS, not significant.

The children on steroids in addition to the antibiotic, did better in relation to 
cough score, CT score, post-nasal drainage, nasal obstruction and total symptoms 
compared to placebo (Figure 12). Therefore, this study validates our clinical practice 
and supports the use of short courses of systemic steroids in patients with CRS. 

Figure 12. Steroids and antibiotics in pediatric 22.
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HS: halitosis, NDS: discharge, NOS: obstruction,
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Saline irrigation has become a popular and often used therapy of CRS in 
adults. A meta-analysis by Harvey 27 showed that it can be helpful, so if your child 
will allow you to administer saline irrigation, this is recommended therapy. As to 
compliance of children with this type of therapy, a retrospective study by Jeffe et al 
in 201228 evaluated children who were recommended to use nasal saline (isotonic 
nasal saline 100 ml per nostril). The investigators called the families back two to 
four months later and asked the parents whether the children used the irrigation 
or not. In response to the question “Did your child accept nasal saline?” almost 
all children under five did, and most of them did at various ages (Figure 13). In 
response to the question “Did you think your child would tolerate it?” the parents 
didn not really think so. But the children actually tolerated it. Therefore, this is a 
safe treatment method and it is recommended routinely for children with CRS. 

 

Figure 13. Compliance with saline irrigation 28

I will end my chapter with this algorithm from EPOS 2012 which guides the 
practitioner in the management of non complicated CRS in children (Figure 14). 
Once the diagnosis is made, if the disease is mild, treatment can be initiated with 
saline nasal irrigation and intranasal steroids. If this line of treatment fails, or if 
the disease is more severe, antibiotics can be considered followed by a CT scan 
to evaluate for residual disease. If the CT shows residual disease after therapy, 
and the child remains symptomatic, surgical options can be considered which 
include adenoidectomy (with or without sinus irrigation) as well as endoscopic 
sinus surgery. 
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Figure 14. Algorithm from EPOS 2012 which guides the practitioner in the management of 
non complicated CRS in children.
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