
Microbiology of Spontaneous Otorrhea in Italian 
Children with Acute Otitis Media: a Ten-year 

study
Paola Marchisio, Elena Baggi, Sara Torretta, Miriam Fattizzo,  

Giada Albertario, Lorenzo Pignataro, Nicola Principi and 
Suzanna Esposito

Introduction
Acute otitis media (AOM) is the most common disease occurring in 

infants and children and has major medical, social and economic effects 1. As 
far as the bacterial etiology of AOM is concerned, it is known that Streptococcus 
pneumoniae (S. pneumoniae), non typable Haemophilus influenzae (NTHi), 
Moraxella catarrhalis (M. catarrhalis) and Streptococcus pyogenes (S. pyogenes) 
are the most common causes of AOM in almost any geographical area and age 
range2. 

S. pneumoniae is the most relevant and frequent cause of severe disease, 
although it is isolated less frequently in areas where the heptavalent conjugated 
pneumococcal vaccine (PCV-7) is used. PCV-7 has also modified the frequency 
of pneumococcal serotypes as major etiological agents. Before the use of PCV-
7, the most frequently serotypes encountered in Europe and the United States 
were 23F, 19F, 19A, 14, 6A and 6B; the introduction of the vaccine has reduced 
the frequency of vaccine serotypes and led to a limited increase the incidence 
of diseases caused by non-vaccine serotypes that does not counterbalance the 
reduction in vaccine serotypes. Among the non-vaccine serotypes, serotype 19A 
(an invasive strain often resistant to the most commonly used antibiotics) has 
gained particular relevance, mainly in cases of mastoiditis 3-5. NTHi currently 
causes one-third of the cases of AOM, and its absolute frequency has increased in 
USA since the introduction of PCV-7 because of the reduction in S. pneumoniae. 
M. catarrhalis is often present in mixed infections and is frequently found in 
young children with a positive clinical outcome of spontaneous recovery and a 
lower risk of spontaneous membrane rupture or mastoiditis. S. pyogenes, which 
was the most commonly found otopathogen during the preantibiotic era, is deemed 
responsible for a limited percentage of AOM cases. It significantly correlates with 
more severe acute episodes in terms of spontaneous otorrhea and a higher risk of 
intracranial complications including mastoiditis 6-7. 

Since the early ‘90s the Milan Otitis Media Outpatient Unit has recorded 
the prevalence of microorganisms isolated from middle ear effusion in children 
with acute otitis media. The Unit is based in the Pediatric Department of the 
University of Milan and is the reference point for children with middle ear 
diseases in Milan. The information obtained from children presenting to the Unit 
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for acute otitis media has been systematically entered a microbiology database and 
subsequently used to determine trends in bacterial distribution. In 2000 the use of 
tympanocentesis was interrupted because it is a difficult and invasive procedure 
that should be performed in special cases of presumed uncommon etiology8. On 
the contrary, the early collection of middle ear fluid in case of spontaneous rupture 
of the tympanic membrane was favoured. 

We aimed to describe the microbiological characteristics and changes of 
AOM with spontaneous otorrhea over a ten-year period. 
Patients and methods

This retrospective study included all available otopathogens isolated from 
middle fluid specimens derived from spontaneous otorrhea between January 1, 
2001, and June 30, 2010 in the Otitis Media Outpatient Unit in Milan. Infants 
and children aged 6 month to 6 years and who met strict criteria for AOM were 
enrolled. All the children were otherwise generally healthy. 

 The diagnosis of acute otitis media was based on (a) evidence of middle 
ear effusion (demonstrated by otoscopy which showed either opacification not 
attributable to scarring or an air-fluid level or absent mobility of the tympanic 
membrane as demonstrated by pneumatic otoscopy) accompanied by definite 
abnormalities of the eardrum that indicate acute inflammation (including 
bulging of the tympanic membrane, accompanied by marked discoloration such 
as hyperemia, white or yellow) and by acute symptoms (fever, irritability, or 
earache) and (b) otorrhea within 12 hours of spontaneous rupture of the tympanic 
membrane . 

We excluded children with tubes, craniofacial abnormalities, chronic middle 
ear conditions (including chronic perforation), those who had received antibiotics 
in the previous 2 weeks, and those being given topical treatments. 

 Middle ear fluid was obtained by aspiration: the tympanic membrane was 
visualized after the otorrhea fluid was swabbed, and the ear canal was cleansed 
with a dry cotton swab. After the otorrhea fluid was removed, the remaining 
middle ear effusion was aspirated with a syringe and a 45-degree-bent 18-gauge 
spinal needle through the perforation. In case of bilateral disease only one ear was 
tapped or aspirated.

 The middle ear specimens were inoculated into Stuart transport medium 
tubes and processed within 2 hours. Initial isolation procedures were performed on 
blood and chocolate agar plates. All isolates were identified by standard laboratory 
procedures and in vitro susceptibility testing was performed. Microbiologic 
processing was the same throughout the study period. A standard antibiogram 
was determined using the Kirby-Bauer disk diffusion method and then MIC were 
determined. 

 As PCV-7 was progressively introduced in our community in 2005, the 
study was divided in 3 periods: 2001-2004, 2005-2007 and 2008-2010. 
Results

 Six hundred one specimens were obtained from 388 children. Most were 
males (221,57.0%) and about 75% were younger than 36 months (Table 1). 
Otopathogens were identified in 71% of the episodes. The average distribution 
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of the pathogens in the 10-year period was: S. pneumoniae 15.6%, NTHi 34.4%, 
S.pyogenes 13.0%, M. catarrhalis 0.8%. The frequency of S. pneumoniae 
declined (18.7%, 15,6%, 13.7%) whereas NTHi increased (32.5%, 33.5%, 36.2%) 
in periods 1 to 3. 

Table 1. Characteristics of the study population
Children n° 388 (%) Specimens n° 601 (%)

Sex (males)

Age (group)

 < 18 months

 19-36 months 

 37-72 months

Period

 2001-2004

 2005-2007

 2008-2010 

N° AOM in the previous 

6 months

 None

 1 – 2

 3 or more

Previous PCV-7 vaccine

221 (57)

153 (39.4)

131 (33.8)

104 (26.8)

124 (31.9)

110 (28.4)

154 (39.7)

47 (12.1)

147 (37.9)

194 (50.0)

86 (22.2)

--

214 (35.6)

212 (35.3)

175 (29.1)

166 (27.6)

173 (28.8)

262 (43.6)

47 (7.8)

218 (36.3)

336 (55.9)

169 (28.1)

A decline with increasing ages was noted for S. pneumoniae, NTHi remained 
stable and then declined, whereas S. pyogenes increased with increasing age 
(Figure 1). The number of previous recurrent episodes of AOM was associated 
with an increased prevalence of NTHi (Figure 2). No substantial difference 
was seen in the distribution of otopathogens between children who had received 
PCV-7 and those who had not (S. pneumoniae 18.9% versus 14.3%, NTHi 35.5 
% versus 34.0%, S. pyogenes 13.0% versus 12.9% in vaccinated versus non 
vaccinated children, respectively). 

Resistance to penicillin/ampicillin and to macrolides of S. pneumoniae and 
NTHi was limited whereas resistance of S. pyogenes to macrolides reached 20% 
(Table 2). 
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Figure 1. Bacterial results according to age group.

Figure 2. Bacterial results according to recurrence of acute otitis media.
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Table 2. Resistance of otopathogens to penicillin/amoxicillin and to macrolides: 
comparison of resistance in isolates from pediatric AOM and isolates from 
overall population 

Pathogen Antibiotic
% R in AOM 

episodes (average, 
2001-2010)

% R in Italy 
(overall 

population, 2008)

S. pneumoniae penicillin 8 23

S. pneumoniae macrolides 18 40

non typeable H. influenzae amoxicillin 8 22

non typeable H. influenzae macrolides 4 -

S. pyogenes macrolides 20 25

M. catarrhalis amoxicillin 90 90

Discussion
Our study shows that, in Italian children with AOM, NTHi is the predominant 

otopathogen, followed by S. pneumoniae and S. pyogenes. The findings differ from 
other studies 9-10, but they are in line with those described in Italy by our group in 
the ‘90s11. The microbiology of AOM has slowly changed over the 10-year period: 
S.pneumoniae decreased over time, where the role of NTHi increased. The trend 
over time can be, at least in part, be attributable to the introduction of PCV-7 
in 2005. The decreasing role of S. pneumoniae is in agreement with the studies 
is USA and in France which described, in the first years after PCV-7 universal 
introduction, a shift in the predominant otopathogen from S. pneumoniae to NTHi 
4,5,12. However, our data stress the importance of considering both the impact of 
PCV-7 vaccination per se and herd immunity, as if we consider only children 
vaccinated versus the ones who were non vaccinated, the decrease in the role of 
S. pneumoniae becomes less evident. In addition, it must be underlined that the 
decrease in S. pneumoniae prevalence began before the introduction of PCV-7, 
suggesting that secular trends can have a role. 

NTHi was the main otopathogen in our population throughout the study 
period. Its predominance may be only in part be explained by the fact that about 
50% of the children included in our series had had a history of recurrent AOM, as 
it is known that recurrent AOM is associated with a major role of H. influenzae13. 

The role of S. pyogenes in causing AOM was relevant and predominant in 
children older than 3 years of age with spontaneously draining ear. This finding 
is in line with data from Israel7 and might have an impact on clinical practice. 
Macrolides are considered among the possible choices for AOM treatment, and 
especially new macrolides such as azithromycin are deemed to be effective in very 
simple treatment regimens 14. So far, resistance among strains of S. pneumoniae 
has been considered the main reason to limit widespread use of macrolides. Our 
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findings which enlighten the role of GAS give further support to a cautious use of 
this class of antimicrobials in treating acute otitis media in areas in which, an in 
Italy, resistance to macrolides is relevant 15. 

The antibiotic resistance of strains of S. pneumoniae and NTHi isolated 
from middle ear fluid was limited. Unlike in other countries, resistance to S. 
pneumoniae penicillin in Italy is still about 20%, with only half of the resistant 
strains having MIC values of more than 4 mcg/mL, whereas there is 40% 
resistance to macrolides and azalides15. In addition, b-lactamases production 
has been reported in up to 40% of the strains of H. influenzae and 80 % of M. 
catarrhalis. Our findings are therefore interesting because they suggest that, as 
regards AOM, one should not rely on data derived from microbiological surveys 
including data from various infectious sites, diseases and patients but, whenever 
possible, address the issue of choosing the right antibiotic on the basis of the real 
antibiotic resistance of only otopathogens. 

Our study has some limitations. Tympanocentesis was not used because of 
its difficulty and invasiveness. However it is unlikely that this could impact in 
our findings, as it has been demonstrated that culturing otorrhea is accurate, as 
the culture of the middle ear fluid is obtained through the tympanic membrane 
perforation16. The study was retrospective, but it is unlikely that this could 
have impacted ion the results, given the consistency of diagnostic inclusion, the 
adoption of the same inclusion criteria, the fact that the same investigator was in 
charge of examining the children and culturing the middle ear fluid. Finally no 
attempt was made to ascertain the serotypes or the resistance of S. pneumoniae 
isolates as this was considered beyond the aim of the study. 

In conclusion, our data support continuous monitoring of the changes of 
AOM microbiology in a specific country and open new questions, considering the 
role of NTHi, regarding the role of vaccines in the prevention of AOM. 
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