
I would like to show you some international rates of antibiotic prescription and 
surgery for two very common infections of the upper respiratory tract: Acute 
Otitis Media (AOM) and Tonsillitis. These rates vary a lot, so it is important 
that we look at the current evidence regarding the efficacy of these therapies. 
We would also like to have a look at what needs to be done to come to a better  
agreement on what is the best therapy for children with these infections.The  
prescription rate of antibiotics for AOM in general practice in the late 1980’s 
varies strongly, from about 30% in the Netherlands - 1 in 3 children with AOM 
receives antibiotics - to nearly 100% in the United States, New Zealand and 
Australia. No studies on this subject have been published in the last twenty years, 
but we believe that these differences still exist. 
How about the surgical rate for otitis media? Let us first have a look at  
tympanostomy tubes. In the United States, every year, about 9 per 1000 children 
younger than 15 years receive tympanostomy tubes. In Canada this rate is 8 
per1000, in Scotland 5 per 1000, in England and Wales 2 per 1000 children per 
year. And remarkably, in our country, The Netherlands, where only 1 in 3 chil-
dren with AOM is treated with antibiotics, 20 per 1000 children are treated with  
tympanostomy tubes annually. So it seems as if a rather restrictive policy  
regarding antibiotics goes together with a more liberal policy regarding surgery.
Let’s see if this is also true for another operation carried out for otitis media, 
i.e. adenoidectomy. Adenoidectomy rates also vary strongly. From about 17 per 
10,000 in Canada to more than 100 per 10,000 in the Netherlands, Belgium and 
Finland, 3 countries with low or intermediate antibiotic prescription rates. 
How about antibiotics for tonsillitis? In late 1980s the percentage of adults and 
children receiving antibiotics for tonsillitis in general practice also varied: from 
more than 60% in the Netherlands, - so about 2 in 3 patients with tonsillitis receive 
antibiotics -, to about 100% in Belgium. So, apparently there is no consensus as to 
when antibiotics are indicated for tonsillitis. 
A survey of adenotonsillectomy rates in children in 1998 in some European  
countries, the United States and Canada again shows large differences in the  
surgical rates between these countries. For example, the chance for a child from 
the Netherlands to undergo adenotonsillectomy is more than twice that for a child 
from the United States. And again, the highest surgical rates are found in the  
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countries with the lowest antibiotic prescription rates for tonsillitis. So, we must 
conclude that both antibiotic prescription as well as surgical rates for upper  
respiratory tract infections vary strongly.
Since it is very unlikely that children from European countries are more or less 
healthy than children like, for example, the Unites States, it seems as if doctors do 
not agree as to when or which  therapy is indicated.
To understand this phenomenon it is important that we look at the evidence 
regarding the efficacy of these therapies. Regarding antibiotics for AOM, three 
recent meta-analysis have been published; one in the Cochrane Library, one  
published by the Agency of Healthcare Research and Quality (AHRQ) in 2001, 
and the one by Richard Rosenfeld, in his book Evidence Based Otitis Media. 
Since both the criteria for studies to be included in these meta-analysis and the 
definition of treatment outcome has varied, you will see that the results of these 
analysis vary as well. They show that the percentage of children with acute 
otitis media, cured without antibiotic treatment at days 1 to 14, so reflecting its 
natural course, is about 80%. Regarding the benefit of antibiotics, the Cochrane  
reviewers, conclude that 1 day after start of treatment with antibiotics or no  
treatment, there is no difference between these groups. Regarding pain at day 2-
7 the Odds Ratio is 0.6; so some children treated with antibiotics do better than 
those not treated. However the number needed to treat is 17. So, 17 children need 
to be treated with antibiotics to prevent one child from having pain at 2 days. The 
other two meta-analysis have been more favorable on antibiotics. With clinical 
failure at day 2-7 as an outcome, the AHRQ found a Rate Difference of 12% in 
favor of antibiotics. Rosenfeld, who defined  clinical failure at day 7 to 14 as  
persistence of pain and/or fever, found an absolute Rate Difference of 13%.
So antibiotics  seem to have no effect on the clinical outcome of AOM in the first 
24 hours. After these 24 hours, the meta-analysis suggest that antibiotics do have 
a modest effect, with 8 to 17 children needing to be treated with antibiotics to 
avoid clinical pain or clinical failure in one child. But what we do not know at the 
moment is how to identify that particular child with AOM that will benefit of the 
treatment with antibiotics  from the ones that will not. 
Now we will look at the effect of surgical treatment for AOM. Richard  Rosenfeld 
has performed a meta-analysis of 5 trials comparing tympanostomy tubes versus 
no surgery for recurrent otitis media. He has found that tubes reduce the overall 
incidence of AOM by 1 episode per child year, with the  greatest benefit in first  
6-12 months of follow-up. He found that tubes reduced the risk of developing  
further episodes of AOM by 56%.
Regarding adenoidectomy the benefit of this operation for AOM is  even more 
modest. On the basis of two trials by the group of Jack Paradise from Pittsburgh, 
we can conclude that adenoidectomy reduces the incidence of AOM by 0.3 episode 
per child year in children who have previously been treated with tympanostomy 
tubes. And adenoidectomy reduces the need of future tubes by 50%. In children who 
have not previously been treated with tubes, no beneficial effect of adenoidectomy 
was found. 
So what is the evidence regarding surgery for AOM? Tympanostomy tubes  
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moderately reduce the incidence of AOM; there is little evidence available on  
adenoidectomy for AOM and adenoidectomy does seem to reduce the risk of  
reinsertion of tubes.
Regarding the efficacy of  tonsillitis and the effects of antibiotic treatment,  
another review by the Cochrane Collaboboration included 25 trials in adults and 
children. At day 3 of sore throat, we need to treat 5 patients in order to have a real 
benefit in 1 patient. At day 7 this difference was even smaller, 20 patients needed 
treatment to see benefit in 1 patient.
Regarding the efficacy of surgery for children with sore throat, two reviews 
have been published recently. The first one by Tom Marshall ( Br J Gen Pract, 
1998), included 5 trials on tonsillectomy in children. He concludes that children  
undergoing tonsillectomy alone or adenotonsillectomy, avoid two to three throat 
infections in the first 2 years following surgery. In the third year following  
surgery, no beneficial effects regarding throat infection is found. And remarkably, 
in all the trials included in the analysis, the outcome of recurrent tonsillitis is 
favorable both in the operated and in the non-operated children.
In summary, there are large differences in antibiotic prescription patterns and  
surgical rates for upper respiratory tract infections across the world. What we have 
seen is that the natural course of these infections in children is very favorable and 
therefore the benefits of antibiotics and surgery in these conditions is modest. 
Therefore, I believe that a watchful waiting policy for these infections in children 
is possible, not only in The Netherlands. But I would I would like to empha-
size again, that managing children without antibiotics does not mean withholding  
children from therapy. Children with AOM and tonsillitis should receive medical 
care, including adequate analgesia. Parents should be informed on the natural course 
of infection. Careful monitoring of the child by the parent should be ensured.
I believe that future efforts should be focused on the development of uniform  
criteria for the diagnosis and outcome of these infections in children, and we 
should implement these criteria in new trials evaluating the effects of various 
management strategies. We need to identify subgroups of children that would 
either benefit from antibiotics or surgery. To achieve this, we will have to try 
to overcome our cultural differences regarding upper respiratory infections,  
treatment with antibiotics and surgery. Hopefully, then, we will be able to  
develop evidence-based guidelines of management of these conditions in chil-
dren.
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