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Acute otitis media (AOM) is one of the most common diseases occurring 
in infants and children: almost all children experience at least one episode and 
about a third have two or more episodes in the first three years of life. The burden 
of the disease has important medical, social and economic effects. AOM always 
requires considerable financial assistance, as it implies at least one visit with the 
doctor and prescription of antipyretics and/or antibiotics. Alongside the direct 
costs, the disease is associated with high indirect costs that are equivalent and 
often higher than the direct ones, mostly related to working day loss of one of the 
parents. Moreover, due to its acute symptoms and frequent recurrences, AOM has 
considerable impact on the quality of life of both the child and the family. 

In the Ear Infections attitudes Research study, Barber et al found that parents 
consider that the main AOM burdens are pain, disturbed sleep, irritability and 
worries about potential long-term implications (Figure 1). 

Figure 1. Main AOM burdens

AOM prevention today represents a primary goal of the pediatric practice. This 
is mostly true for recurrent forms. In this paper, the evidence regarding the efficacy 
of reducing risk factors and of vaccines for the prevention of recurrent acute otitis 
media (rAOM) is discussed, suggesting the best solution to face otitis-prone children. 
Reduction of risk factors

The onset of an isolate episode of AOM or of a new episode of this disease in 
children with rAOM is much more frequent when certain factors strictly related to 
the child are present. Modifiable factors include daycare attendance, bottle-feeding, 
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exposure to passive smoking and the use of pacifiers. Unfortunately, the impact 
of other factors associated with an increased risk of AOM development such 
as prematurity, presence of siblings, allergy and craniofacial abnormalities 
cannot be reduced and children with these factors remain persistently at 
increased risk of AOM. 

As regards daycare attendance, it was found that staying at home instead of 
attending daycare could avoid in 2 years one AOM episode out of 5 in the general 
pediatric population and 2 out of 5 in children with rAOM. Moreover, it was 
reported that when in the daycare center hygiene measures (i.e., hand washing, use 
of alcoholic solutions) are systematically used, a reduction of 27  of episodes of 
AOM during 15 months of follow up could be obtained.

Considering breastfeeding, several studies have shown that, in comparison 
with bottle-feeding, nutrition with human milk is associated with a relevant 
reduction in the incidence of AOM. A meta-analysis of observational studies 
found that breastfeeding prolonged for at least 3 months reduces the risk of 
AOM by 13  (relative risk RR  0.87  confidence interval CI  95 , 0.79 - 
0.95). uantification of the protective effect is presently not possible because 
the definition of breastfeeding is different from study to study and it is not clear 
how long the protective effect persists after the weaning period. Further studies 
are needed, although the global advantages of human milk strongly suggest 
breastfeeding as long as possible, at least for the first six months of life. 

The use of devices such as paci er	and	push	and	pull	plastic	bottle	caps	
that could induce negative nasopharyngeal pressure and thus favour the 
re ux	of	secretions	from	the	nasopharynx	into	the	Eustachian	tube	has	been	
associated with increased risk of AOM. Most of the data have been collected 
in children who were using the pacifier. Uhari et al. found a 24  increase in the 
risk of AOM in children who routinely use pacifiers (RR 1.24  95  CI, 1.06 - 
1.46) and Rovers et al. confirmed these data showing that the use of pacifier often 
or sometimes could be considered a risk factor for AOM development (RR 1.3  
95  CI, 0.9-1.9). Finally, Niemel  et al. reported that when parents were given 
adequate information on the use of pacifier, a 29  reduction in the incidence of 
AOM episodes during the intervention period could be obtained. 

Regarding push  pull plastic caps, Torretta et al. evidenced that the ha-
bitual	use	of	push	 	pull	plastic	bottle	cap	was	signi cantly	more	frequent	
in children with a history of recurrent AOM (50.0%) than in control group 
(24.2%; p=0.047) (Figure 2). 

Reduction of factors related to the etiology 
of AOM
Vaccines

In most of the studies regarding influenza 
vaccines, all the available preparations (i.e., 
the traditional inactivated trivalent vaccine 
TI , some adjuvanted vaccines and the live 

Figure 2. Push and pull bottle cap
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attenuated vaccine) were found able to reduce the incidence of AOM in vaccinated 
subjects provided that the administration was properly performed before the 
beginning of the influenza season. The	impact	of	in uenza	vaccines	was	positive	
also when they were used in children with rAOM. In a study carried out with an 
intranasal inactivated influenza vaccine (not currently on the market) it was found 
that the overall efficacy of vaccination in preventing AOM in children with rAOM 
was 43.7  (95  CI, 18.6-61.1  p 0.002).Moreover, the cumulative duration of 
middle ear effusion was significantly less in vaccinated children than in controls. 
In a study carried out with a virosomal-adjuvanted TI  it was reported that a 
significantly smaller number of vaccinated children with rAOM experienced at 
least one AOM episode (54.4 , versus 82.2 , p 0.001) and that the mean number 
of AOM episodes, the mean number of episodes without perforation, the mean 
duration of bilateral otitis media with effusion (OME), and the mean number of 
antibiotic courses were all significantly less in the vaccinated children. However, 
also in the case of influenza vaccines a part of children with rAOM does not seem 
to adequately respond to vaccine administration. In the study performed with the 
virosomal adjuvanted vaccine the positive response was significantly more relevant 
in children with rAOM but without history of tympanic membrane perforation 
than in children who had repeatedly experienced this complication (efficacy in 
children with recurrent spontaneous othorrea: 19 , p 0.07  efficacy in children 
without recurrent spontaneous othorrea: 47.6 , p 0.01) (Figure 3). This suggests 
that in the group of children with rAOM various subgroups are present and in 
some cases the efficacy of influenza vaccines could be reduced. 

Figure 3. Impact of Influenza vaccine on rAOM 
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Among all bacterial infections involved in causing AOM, the ones with 
a documented possibility of prevention are those supported by S. pneumoniae. 
Contrary to what is true for H. influenzae nont pea le (NTHi), M. catarrhalis and S. 
p o enes, for which only scarce data or no effective vaccines are available, against 
S. pneumoniae there are conjugate vaccines able to induce an immune response 
even in the youngest subjects, those more likely to develop AOM. Pneumococcal 
conjugated vaccines (PC ) are globally available for prevention of potentially 
life-threatening pneumococcal diseases, such as pneumonia and meningitis, as 
well as non invasive but extremely common, expensive and distressing diseases as 
acute middle ear infections. 

The pneumococcal vaccines for which there are data on otitis media are 
three, different for the transport proteins used for conjugation with the capsular 
polysaccharides of individual bacterial strains and /or by the number of serotypes: 
7-valent vaccine (PC -7) (4,6 B, 9 , C 14.18, 19F, 23F)  10-valent vaccine 
(7-valent serotypes  serotypes 1,5,7) and 13-valent vaccine (10-valent serotypes 

 serotypes 3, 6 A, 19A). As regards PC -7, the two more important controlled 
clinical trials, randomized, double-blind (Northern California Kaiser Permanente 
study and FinOM study) indicated that the efficacy against OM episodes as 
a whole was limited, being less than 10 , ranging from 8 to 9  in the United 
States and 6 to 8  in Finland. However, PC -7 was able to prevent over 30  
of culture-confirmed pneumococcal AOM and up to 57  of AOM causes by 
pneumoccoccal serotypes included in the vaccine. The preventive efficacy 
improves if one consider the rate of recurrences, as demonstrated by a reduction 
of 28  of recurrent AOM and of up to 34  of insertion of tympanostomy tubes 
in a 5 years long-term follow-up. The efficacy of PC -7, even if limited, in the 
prevention of AOM is, however, present only when the vaccine is administered 
in the first year of life. hen, instead, PC -7 is administered in older children, 
who have already suffered from recurrent OM, the vaccine is not able to reduce 
the risk of appearance of new episodes, probably because the late administration 
has little influence on the nasopharyngeal colonization of the pneumococcus. In 
the observational database studies analysing post-marketing data on PCV-7, 
largely from the Unites States and Canada, effectiveness estimates against 
overall AOM varied widely, ranging between 3 and 43%, with an average 
of 19%. In most cases, AOM visits rates were declining already in the 3-5 
years before PCV-7 introduction (mean change minus 15%) and continued 
to decline afterwards. This warrants caution when interpreting the data of 
effectiveness. In other words, real-life data show greater effectiveness against 
OM	 than	 expected	 from	 clinical	 ef cacy	 studies. Several are the possible 
explanations: (a) AOM consultations and reporting rates  (b) patient and physician 
perception  (c) availability of antibiotics without prescription  (c) frequency and 
type of antibiotic used  (d) diagnostic criteria  (e) awareness of vaccination  (f) 
lifestyle  factors such as exposure to smokers, use of day-care centres, number 

of siblings  (g) prevention of viral infection (influenza vaccination)  (h) diagnostic 
codes used in databases and (i) insurance reimbursement practices. 
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An experimental 11-valent pneumococcal vaccine, including protein D as 
carrier protein, has shown an efficacy of 33.6  in reducing overall AOM episodes, 
and of 57.6  in reducing AOM episodes due to pneumococcal serotypes. The 
11-valent pneumococcal vaccine has not been marketed, but was replaced by a 
commercially prepared 10 components (except serotype 3 and some variations in 
transport proteins) and approved in 2009 by the European Medicines Agency. Re-
cently the first data regarding a double blind randomized controlled trial on AOM 
with PCV-10 conducted in Latin America (COMPAS, NCT00466947) were 
published	by	Tregnaghi	et	al 	PCV- 	showed	a	good	ef cacy	against	clinical	
AOM (16,1% in the per protocol analysis) and AOM caused by S.pneumoniae 
(56%). This study, however, does not take into consideration AOM recurrenc-
es.	Recently,	 in	Brazil	 Sartori	 et	 al	 demonstrated	 a	 statistically	 signi cant	
monthly decrease in trends of 1,58% in rates for all-cause otitis in the post 
vaccination with PCV-10 period in children 2 to 23 months old (Figure 4). 

Figure 4. Impact of PC -10 in all-cause otitis in post vaccination period.

The 13-valent pneumoccoccal vaccine is identical to PC -7 for what 
concerns the transport protein of the capsular polysaccharides, but it contains six 
additional serotypes. This vaccine should be considered an extension of PC -7 and 
the addition of 6 new serotypes does not reduce the immune response to 7 common 
serotypes. Some calculations of its theoretical efficacy have been made on the basis 
of the change in nasopharyngeal colonization induced by PC -7, the risk of AOM 
in colonized children, and the potential impact of PC -13 on carriage: it has been 
calculated that the total number of AOM cases caused by PC -13 strains should 
decline from 53  to 19  in a few years, the global reduction in pneumococcal 
AOM could reach 2.7  and that of all-cause AOM more than 10 . 

No randomised controlled studies focusing on the capacity of PCV13 
to prevent AOM are yet available. In Unites States Marom et al have shown 
a downward trend in otitis media visit rates from 2004 to 2011, with a 
signi cant	 drop	 that	 coincided	with	 the	 advent	 of	 the	 -valent	 vaccine	 in	
2010 in children younger than 2 years (Figure 5). 
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Figure 5. Downward trend in otitis media visit rates coincided with PC -13 vaccine.

Complementary and alternative medicine 
Complementary and alternative medicine (CAM) consists of a wide range of 

health care practices, products and therapies, using alternative medical diagnoses 
and treatments which typically have not been included in the degree courses 
of established medical schools or used in conventional medicine. Examples 
of alternative medicine include homeopathy, naturopathy, chiropractic, and 
acupuncture. Its use has dramatically grown in recent years and it was found 
that in industrialized countries aproximately 20-40  of healthy children seen 
in outpatient clinics and more than 50  of children with chronic, recurrent or 
incurable conditions use CAM, almost always in conjunction with mainstream 
medicine. 

Several studies have been published on the efficacy and safety of CAM for 
the prevention of AOM in children but results are in some cases contradictory. 
Echinacea purpurea was found not able to decrease the risk of AOM in otitis-
prone children aged 12 to 60 months and might, paradoxically, increase the risk 
of recurrence. On the contrary, a combination of Echinacea, propolis, and ascorbic 
acid (Chizukit) given twice daily for 12 weeks to children aged 1 to 5 years was 
reported able to decreased the proportion of patients with AOM (treated children 
19.4  versus placebo 43.5 , p 0.001).Homeopathy showed inconclusive results 
for the treatment of AOM and no data are available as regards rAOM.

A positive effect of propolis and zinc solution (in addition to elimination of 
environmental risk factors) in preventing AOM in children aged 1-5 years with 
a documented history of rAOM was reported by Marchisio et al. These authors 
found that AOM was diagnosed during the follow-up period in significantly 
more patients given the propolis and zinc suspension compared with the group 
of children where only elimination of environmental risk factors was achieved 
(50.8  versus 70.5  p 0.04). However, no benefit has been shown on the effect 
of the propolis and zinc solution on the reduction of respiratory infections other 
than AOM.

All these data show that further studies are needed in order to clarify 
whether	some	of	 the	CAM	prophylaxis	can	be	effective	 in	 the	reduction	of	
AOM episodes and which treatment regimen should be recommended. 
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Antibiotic prophylaxis
Long-term low-dose antibiotic treatment (antibiotic prophylaxis or 

chemoprophylaxis) has been considered for decades the first option to prevent 
AOM because, by reducing the nasopharyngeal bacterial load, it was effective in 
reducing the number of new episodes of AOM and was easily practicable. A recent 
Cochrane review showed that antibiotic prophylaxis prevents an average of 1.5 
AOM episodes per year of treatment per child. More recently, Cheong et al. have 
demonstrated that antibiotic prophylaxis was the best methods for reducing the 
proportion of children suffering for AOM recurrences. Benefits in terms of number 
of prevented AOM episodes are likely to be even larger in children who experience 
an higher number of AOM recurrences per year. Despite these favourable results, 
prolonged antibiotic treatment can cause several possible side effects, such 
as diarrhea or allergic reactions, and it can increase antibiotic resistance by 
selecting resistant bacterial strains among nasopharyngeal otopathogens. 

Considering overall the data, currently the use of antibiotic prophylaxis 
should be considered individualized and reserved only to children younger than 
2 years of age, with highly-recurrent AOM and in whom all the other possible 
options, including reducing possible risk factors and, if timing is feasible, influenza 
vaccine, did not work.
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