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Abstract

Introduction: Acute otitis media (AOM) is common in children aged <3 years. A pneumococcal
conjugate vaccine (PCV) (PCV7; Prevenar, Pfizer/Wyeth, USA) has been available in Spain since
2001, which has a coverage rate of 50-60% in children aged <5 years.

Materials and methods: Children aged >3 to 36 months with AOM confirmed by an ear-nose-
throat specialist were enrolled at seven centers in Spain (February 2009-May 2012) (GSK study
identifier: 111425). Middle-ear-fluid samples were collected by tympanocentesis or sponta-
neous otorrhea and cultured for bacterial identification. Culture-negative samples were further
analyzed using polymerase chain reaction (PCR).

Results: Of 125 confirmed AOM episodes in 124 children, 117 were analyzed (median age: 17
months (range: 3-35); eight AOM episodes were excluded from analyses. Overall, 69% (81/117)
episodes were combined culture- and PCR-positive for >1 bacterial pathogen; 44% (52/117)
and 39% (46/117) were positive for Haemophilus influenzae (Hi) and Streptococcus pneumo-
niae (Spn), respectively. 77 of 117 episodes were cultured for >1 bacteria, of which 63 were
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Introduction

culture-positive; most commonly Spn (24/77; 31%) and Hi (32/77; 42%). PCR on culture-negative
episodes identified 48% Hi- and 55% Spn-positive episodes. The most common Spn serotype was
19F (4/24; 17%) followed by 19A (3/24; 13%); all Hi-positive episodes were non-typeable (NTHi).
81/117 AOM episodes (69%) occurred in children who had received >1 pneumococcal vaccine
dose.

Conclusions: NTHi and Spn were the main etiological agents for AOM in Spain. Impact of pneu-
mococcal vaccination on AOM requires further evaluation in Spain, after higher vaccination
coverage rate is reached.

© 2015 Asociacion Espanola de Pediatria. Published by Elsevier Espafa, S.L.U. All rights
reserved.

Etiologia bacteriana de la otitis media aguda en espafa en la era de la vacuna
neumococica conjugada

Resumen

Introduccién: La otitis media aguda (OMA) es comdn en nifios menores de 3 anos. En Espaia
hay disponible una vacuna neumocdcica conjugada (VNC) (VNC7; Prevenar, Pfizer/Wyeth, EE.
UU.) desde 2001, habiéndose alcanzado una cobertura vacunal del 50-60% en nifios menores de
5 anos.

Materiales y métodos: Se reclutd a nifios de 3 a 36 meses con OMA confirmada por especial-
ista en otorrinolaringologia en 7 centros espanoles (febrero 2009-mayo 2012) (Proyectoe GSK:
111425). Se obtuvieron muestras de exudado del oido medio mediante timpanocentesis o de
otorrea espontanea, y se hizo cultivo para identificacion bacteriana. En muestras con cultivos
negativos se realizo analisis adicional mediante reaccion en cadena de la polimerasa (PCR).
Resultados: De 125 episodios de OMA confirmados en 124 nifos, se analizaron 117 (edad medi-
ana: 17 meses [rango: 3-35]); 8 episodios de OMA fueron excluidos del analisis. En total,
combinando resultados de cultivo y PCR, se identificaron uno o mas patdgenos bacterianos
en el 69% (81/117) de los episodios; identificAndose Haemophilus influenzae (Hi) en el 44%
(52/117) y Streptococcus pneumoniae (Spn) en el 39% (46/117). En 77 de los 117 episodios se
hizo cultivo para uno o mas patogenos, resultando positivo en 63, con mayor frecuencia para
Spn (24/77; 31%) e Hi (32/77; 42%). La PCR en episodios con cultivos negativos detect6 Hi en
el 48% y Spn en el 55% de las muestras. El serotipo de Spn mas comun fue el 19F (4/24; 17%)
seguido del 19A (3/24; 13%); todos los episodios en los que se identificd Hi correspondieron a Hi
no tipificable (HiNT). Un total de 81/117 episodios de OMA (69%) se presentaron en nifios que
habian recibido una o mas dosis de vacuna antineumocdcica.

Conclusiones: HiNT y Spn resultaron ser los principales agentes etiologicos de la OMA en Espaia.
Para conocer el impacto de la vacunacion antineumococica en la OMA en Espafa haran falta
estudios adicionales cuando se haya alcanzado un nivel de cobertura mayor.

© 2015 Asociacion Espafola de Pediatria. Publicado por Elsevier Espafia, S.L.U. Todos los dere-
chos reservados.

Following the introduction of the 7-valent pneumococcal
conjugate vaccine (PCV) (PCV7; Prevenar 7, Pfizer/Wyeth,
USA) onto the Spanish private market in 2001,° the vacci-

Globally, acute otitis media (AOM) is one of the most com-
mon childhood infections affecting over 75% of children
younger than 3 years of age' and representing the most com-
mon condition for antibiotic prescription in young children.?
Approximately 709 million cases of AOM occur throughout
the world each year, of which 51% occur in children younger
than 5 years of age.?

In Spain, the annual incidence of AOM in children below
2 years of age is estimated at 392 per 1000 person-years,
as compared with 263 per 1000 person-years in children
aged between 3 and 5 years.? Antibiotics are prescribed as
first-line treatment in more than 90% of Spanish children pre-
senting with symptoms of AOM (e.g. ear discharge), although
an initial observation is recommended beforehand.’

nation coverage rate in children younger than 5 years had
reached 50-60% by 2007.” Other licensed PCV formulations
have since been introduced in Spain, including the 10-valent
PCV (PCV10; Synflorix™, GSK Vaccines, Belgium) in 2009 and
13-valent PCV (PCV13; Prevenar 13, Pfizer/Wyeth, USA) in
2010.7

Before the introduction of PCV, Streptococcus pneu-
moniae (Spn) and Haemophilus influenzae (Hi) were the
most important etiological bacterial agents for AOM in
Spanish children.? However, the underlying microbiology
of infectious diseases changes over time as a conse-
quence of vaccination and antibiotic consumption® and
several global studies have documented a decrease in the
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circulation of pneumococcal vaccine serotypes and an
increase in non-vaccine serotypes and Hi serotypes since
PCV7 implementation.'® This study was designed to assess
the bacterial etiology of AOM in Spanish children younger
than 3 years of age using both culture and polymerase chain
reaction (PCR); it complements a previous study describing
the bacterial etiology of recurrent AOM and AOM treatment
failures in Spanish children during the post-PCV era.’

Material and methods

Study design and participants

This prospective, epidemiological study was conducted at
seven centres across Spain between February 2009 and May
2012 (GSK study identifier: 111425). Children aged >3 to
36 months with ear-nose-throat specialist-confirmed AOM,
and who could provide a middle ear fluid sample (MEF), were
enrolled in the study. MEF samples were collected by tympa-
nocentesis; in case of otorrhea, the samples were collected
via deep aspiration of MEF through needle insertion after
ear canal cleaning.

AOM was confirmed based on the acute and sudden
onset of the disease within the previous 3 days: fever,
irritability, intense erythema of the tympanum or earache;
and presence of effusion in the middle ear. The presence
of middle ear effusion was characterized by tympanum
bulging, limited or no mobility in the tympanum (evalu-
ated using pneumatic otoscopy), fluid behind the tympanum
and/or otorrhea (defined as perforation occurring within
48 h before enrollment).

Children were excluded from participating in the study if
they were hospitalized during the AOM episode (to exclude
possible confusion with intrahospital infections) or in the
event of otitis externa/otitis media with effusion: AOM for
>72h or otorrhea for >48h before enrollment; or in situ
transtympanic aerators. Children who received antibiotics
for illnesses other than AOM during the 72-hour period
before enrollment and were prescribed antibiotics before
performing tympanocentesis were also excluded. Finally,
patients with protocol-forbidden medical conditions were
excluded.

The study adhered to the principles of Good Clinical
Practice, including the 1964 Declaration of Helsinki and local
Spanish rules and regulations. The study was approved by
the Institutional Review Board of each participating center
and parents/guardians provided written informed consent
before enrollment.

Bacterial identification and antibacterial
susceptibility testing

MEF samples were collected by tympanocentesis performed
under otoscopy through a reusable CDT Aspirator attached
to a CDT speculum, or by sampling of spontaneous otorrhea.
In cases of bilateral AOM, MEF samples were collected from
both ears. Tympanocentesis was performed without anes-
thesia. Aspirated MEF samples were inoculated onto Amies
transport medium'' and kept at room temperature for 16 h
(and up to a maximum of 48 h) before subsequent analysis at
a GSK-designated laboratory. MEF samples were then inocu-
lated onto chocolate (with bacitracin for otorrhea samples)

and blood agar (with nalidixic acid). Bacterial identification
was undertaken using standard bacteriological procedures. '
Serotyping for Spn was performed by Quellung’s reaction and
for Hi using monovalent anti-sera.

Culture-negative samples were further analyzed using
real-time PCR assay for the presence of the pneumococ-
cal pneumolysin (ply) gene,” pneumococcal wzg gene,'
and the omp2 gene for non-capsulated and capsulated Hi."
Inhibited PCR reactions were all checked using a commer-
cial exogenous internal positive control (Applied Biosystems,
Foster City, CA, USA). A subsequent extraction for eliminat-
ing inhibitors was performed on inhibited samples using 20%
(w/v) Chelex-100 resin (BioRad Laboratories, Hercules, CA,
USA). The samples were further tested for antibacterial sus-
ceptibility. Minimal inhibitory concentrations were derived
using Etest (bioMérieux, France) and interpreted with the
criteria published by the Clinical and Laboratory Standards
Institute in 2009."°

Statistical analyses

Analyses were performed on children meeting all the selec-
tion criteria, complying with protocol-defined procedures,
and from whom laboratory results of the MEF sample were
available. The proportion of AOM episodes caused by Spn, Hi
and other bacterial pathogens and the percentages of Spn
and Hi serotypes were calculated. Only the first AOM episode
was included and any recurrent AOM cases were excluded
from analyses. The antibacterial susceptibility of Spn and
Hi was determined. History of previous PCV, Hi-type B and
influenza vaccinations was recorded. All statistical analyses
were performed using SAS version 9.2 (SAS Institute Inc.,
Cary, NC, USA).

Results
Study participants and demographics

Of 125 AOM episodes in 124 subjects, recorded during
the study period, 117 episodes (tympanocentesis=91; otor-
rhea=26) (from 117 subjects) were analyzed. Only one
subject had two AOM episodes, of which one episode was
eliminated from the analyses. Therefore, a total of eight
AOM episodes were excluded from the analyses: proto-
col violation (n=1), having a protocol-forbidden medical
condition (n=4) and missing MEF/otorrhea sample (n=3).
The median age of children was 17 months (range: 3-35)
and 60.7% were male. AOM episodes were most frequently
observed in children aged 11-22 months (46.2%; 54/117) fol-
lowed by 23-35 months (32.5%; 38/117) and 3-10 months
(21.4%; 25/117). At least one dose of a pneumococcal vac-
cine and Hi-type B vaccine was received by 69.2% and
95.7% subjects, respectively. None of the subjects received
influenza vaccine. Table 1 presents information on age
groups in the study, summary of vaccination history and
antibiotic treatment.

Bacterial identification

The microbiological results are reported in Table 2. Bacterial
culture tests were performed for 117 episodes. Growth for
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Table 1 Characteristics of enrolled children.
Characteristics Categories n (%)
Age groups (N=117)
Age (months) 03-10 25 (21.4)
11-22 54 (46.2)
23-35 38(32.5)
Summary of vaccination history (N=117)
Child received at least one dose of a Yes 81(69.2)
Pneumococcal vaccine No 36 (30.8)
Child received at least one dose of a Haemophilus Yes 112 (95.7)
influenzae-type B vaccine No 3(2.6)
Unknown 2(1.7)
Child received at least one dose of a Influenza vaccine Yes -
No 116 (99.1)
Unknown 1(0.9)
Antibiotic treatment (N=117)
Antibiotics taken before the sample was obtained Yes =
No 117 (100)
Antibiotics taken within the past one month Yes 7 (6.0)
No 110 (94.0)

N = total number of subjects.
n (%) =number (percentage) of subjects in each group.

any bacterium was cultured from 66% (77/117) of episodes:
82% of which (63/77) were culture-positive for at least one
bacterium under study (Spn, Hi, Streptococcus pyogenes
[Spy] or Moraxella catarrhalis [Mcat]). The most frequent
bacteria were Hi (42%; 32/77) and Spn (31%; 24/77). Spy was
isolated in 10 samples and Mcat in 1 sample; co-infection was
detected in 10 episodes, of which 4 co-infections involved
bacterium under study: Spn and Hi (n=3); Spy and Hi (n=1).
The remaining 40 episodes were culture-negative. However,
PCR was performed for 42 episodes (40 culture-negative
episodes + 2 culture-positive episodes), of which 48% (n=20)
were found to be Hi-positive and 55% (n=23) were Spn-
positive.

Combined culture and PCR results indicated that 52 AOM
episodes (44%) were Hi-positive and 46 (39%) were Spn-
positive; 17 episodes (15%) were positive for both Hi and
Spn.

The most common Spn serotypes amongst culture-
positive episodes were 19F (17%; 4/24) and 19A (13%; 3/24)
(Fig. 1). In episodes from children who had been previ-
ously vaccinated, PCV7 vaccine serotypes (14 and 19F) were
present in 19% (3/16) of episodes and PCV7/PCV13 vac-
cine serotype (6B) was present in 6% (1/16) of episodes
(Table 3). PCV7 vaccine serotype (19F) was present in 25%
(2/8) episodes from unvaccinated children.

All 32 Hi-positive episodes were non-typeable (NTHi):
69% (n=22) in vaccinated (PCV vaccine) and 31% (n=10) in
unvaccinated (PCV vaccine) children.

Antibacterial susceptibility

Of the 24 Spn-positive episodes, all (100%) were suscep-
tible to cefotaxime, 22 (92%) to amoxicillin, 17 (71%) to
erythromycin and 17 (74%) to cefpodoxime (since there was

Table 2 Bacterial identification of AOM episodes by culture and PCR.

Culture (n=77) PCR (n=42) Combined culture +PCR (n=117)
n (%) n (%) n (%)

Positive for at least 1 pathogenic bacteria 63 (82) 29 (69) 81 (69)

Streptococcus pneumoniae 24 (31) 23 (55) 46 (39)

Haemophilus influenzae 32 (42) 20 (48) 52 (44)

Streptococcus pyogenes 10 (13) - -

Moraxella catarrhalis 1(1) - -

Co-infection with Streptococcus pneumoniae 3(4) 14 (33) 17 (15)

and Haemophilus influenzae

n=number of episodes analyzed according to culture, PCR or both.
n’ (%) =numbers (percentage) of episodes positive for each bacterium.

There were two AOM episodes that were tested by both culture and PCR.
Note: Culture-negative episodes were not tested for Streptococcus pyogenes and Moraxella catarrhalis by PCR.

AOM, acute otitis media; PCR, polymerase chain reaction.
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19A, 13%
(n=3)

23B, 8%
(n=2)

19F, 17%
(n=4)

19C, 4%
(n=1)

Unknown, 13%
(n=3)

Figure 1 Serogroup and serotype distribution of Strepto-
coccus pneumoniae-positive episodes (N=24). n=number of
Streptococcus pneumoniae-positive episodes with respective
serotypes and serogroups. OTHER =serogroups 8, 15, 22, 35 (1
episode each) and 21 (2 episodes).

one missing Spn-positive episode susceptible to only cef-
podoxime, 23 of 24 Spn-positive episodes were considered
for the analyses). Ten episodes were susceptible and inter-
mediately susceptible to penicillin G and four (17%) were
resistant to penicillin (Fig. 2). Serotype 19A was most com-
monly resistant to penicillin G, amoxicillin, cefpodoxime,
and erythromycin.

Of the 32 Hi-positive episodes, all (100%) were suscep-
tible to both cefpodoxime and cefotaxime and 26 (81%) to

Table 3 Serogroups and serotypes of Streptococcus
pneumoniae-positive episodes (by culture) by name of pneu-
mococcal conjugate vaccination status (N=16).

PCV name Serotypes Vaccinated
total (N=16)
n (%)
PCV7 142 1(6)
19A 3(19)
19C 1(6)
19F2 2 (13)
Other (8, 15, 21, 35) 4 (25)
Unknown 2 (13)
PCV13 Other (21) 1(6)
PCV7 and PCV13 6B? 1(6)
PCV10 Other A (10A) 1(6)
Serotypes Unvaccinated total (N=38)
n (%)
18F 1(13)
19F 2 (25)
23B 2 (25)
Other (22) 1(13)
Other B (15B) 1(13)
Unknown 1(13)

N=number of Streptococcus pneumoniae-positive episodes
vaccinated and unvaccinated with pneumococcal conjugate vac-
cine.
n (%)=number (percentage) of Streptococcus pneumoniae-
positive episodes in each category.

@ Serotypes 6B, 14 and 19F are all present in PCV7, PCV10 and
PCV13.
PCV, pneumococcal conjugate vaccine; PCV7, 7-valent PCV;
PCV10, 10-valent PCV; PCV13, 13-valent PCV.
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Antibacterial susceptibility of Streptococcus pneumoniae-positive episodes (N =24).
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Figure 3 Antibacterial susceptibility of Haemophilus

influenzae-positive episodes (N =32).

amoxicillin/clavulanic acid. Six episodes (19%) were resis-
tant to amoxicillin/clavulanic acid (Fig. 3).

Multi-drug resistance was observed in 17% (4/24) Spn-
positive episodes: one episode was resistant to penicillin
G, cefpodoxime and erythromycin; and three episodes
were resistant to penicillin G, amoxicillin, cefpodoxime
and erythromycin. Multi-drug resistance was observed in six
NTHi-positive episodes (19%).

Microbiological results in relation to vaccination
status

Of the 81 children positive for at least one pathogenic
bacteria by combined culture + PCR, 55 (68%) children had
received the appropriate PCV doses according to their age:
61% (11/18) aged 3-10 months, 64% (21/33) aged 11-22
months and 77% (23/30) aged 23-35 months. The vaccines
administered corresponded to PCV7 in 62 children (77%,
where 44 children [71%] received >3 doses), PCV10 in nine
(11%, where six children [67%] received >3 doses) and PCV13
in 17 children (21%, where two children [12%] received >3
doses). There was no statistically significant difference in
terms of vaccination between Hi-positive (P=1.000) and
Spn-positive children (P=0.9497).

Discussion

This study identified and characterized the bacterial
pathogens associated with AOM in Spanish children less than
3 years of age during the post-PCV era. We found a rel-
atively high percentage (69%) of episodes culture-positive
for at least one pathogenic bacterium by combined culture
and PCR. Hi and Spn were the most common pathogens iso-
lated from AOM episodes. This finding is in agreement with
previous studies conducted in Mexico, Columbia, Venezuela,
Germany and Spain that have implicated these pathogens as
the main causative agents of AOM."7-%" Interestingly, sim-
ilar proportions of Spn and Hi detected by culture and
PCR highlight the relevance of PCR as an effective detec-
tion method. This is corroborated by a former study that

identified Spn and Hi in culture-negative samples using PCR-
based diagnosis.??

Spn and NTHi are highly responsible for the vast number
of AOM cases throughout the world, which has not changed
significantly in the past fifty years before or after PCV
introduction.'”? Widespread vaccination with PCV could
result in a lower role in AOM for Spn. This could in turn
result in NTHi becoming a more important pathogen in the
years to come.??

At least one dose of a Hi-type B vaccine was received
by 112 children (95.7%). In our study, NTHi was responsible
for all Hi-positive episodes, as has previously been observed
in etiology studies where the majority or all Hi-positive
episodes were non-typeable.'” '820.24 Vaccination with Hi-
type B could result in a lower incidence of Hi-type B as
pathogen causing AOM, but has not been able to reduce
the incidence of NTHi. The most common pneumococcal
serotype was 19F followed by 19A in this study. An earlier
study from Spain also found 19F as the predominant serotype
followed by 23F which was not found in this study.?’ The
persistence of 19F is noteworthy and underscores the lack
of vaccine efficacy against this serotype in Spain. Although
serotype distribution varies geographically, studies in Spain
and several other countries have emphasized the predom-
inance of serotype 19A after PCV introduction.?""?>-?” The
presence of 19A in this study possibly indicates insufficient
cross-protection against this serotype by PCVs. Although Spn
and NTHi are the main causative pathogens of AOM, and with
Spn being the less predominant pathogen, some papers have
recently highlighted a shifting of pathogens, with Spn being
less frequent than NTHi in young children, in concordance
with our data.?>?8

As more than 80% of physicians prescribed an antibiotic
as initial treatment for patients with AOM in Spain,® high
antibiotic resistance is expected.?’ However, in this study we
observed that the majority of Spn and Hi-positive episodes
were susceptible to amoxicillin and amoxicillin/clavulanic
acid, respectively. This finding supports the continued use of
amoxicillin or amoxicillin/clavulanic as the first line of AOM
treatment in Spain.” Also, all Spn- and Hi-positive episodes
were susceptible to cefotaxime. Our antibacterial suscepti-
bility patterns are similar to previous findings in Spain?' and
may be helpful when considering antibiotic management in
Spain.

The AOM cases in this study may not be representative
of all AOM cases in the Spanish population and the results
should be considered as merely descriptive. Although tym-
panocentesis is an effective method for identifying bacterial
pathogens from the middle ear, it is not routinely performed
in Spain and contributed to our relatively small enrollment
numbers and inability to draw strong conclusions. Further-
more, our study excluded recurrent AOM cases and included
only the first AOM episode, which could be another limiting
factor given that in Spain, it is difficult to perform tympa-
nocentesis on the first AOM episode.

Our study shows that in this post-PCV era, NTHi and Spn
were the leading bacterial etiological agents of AOM in young
Spanish children, and shifting pathogens has been observed
where NTHi has emerged as an important pathogen of AOM.
Further studies are needed to evaluate the impact of pneu-
mococcal vaccination on AOM disease burden, after higher
vaccination coverage rate is reached.



230

F. Pumarola et al.

Trademarks

Prevenar 7 and Prevenar 13 are registered trademarks of
Pfizer/Wyeth.

Synflorix™ is a registered trademark of the GSK group of
companies.

Funding

This study (GSK study identifier: 111425) was sponsored by
GlaxoSmithKline Biologicals SA. GlaxoSmithKline Biologicals
SA also funded all costs associated with the development
and publishing of the manuscript.

Authorship

All authors had full access to the data and were involved in
revising the manuscript critically for important intellectual
content, and gave final approval. The corresponding author
had final responsibility to submit for publication. A confi-
dentiality agreement was set between the authors and the
Sponsor.

Conflict of interest

Sistiaga-Hernando A, Garcia-Corbeira P, McCoig C and
Devadiga R are employees of the GSK group of companies.
Sistiaga-Hernando A, Garcia-Corbeira P and McCoig C report
ownership of stock options/restricted shares from the GSK
group of companies. Pumarola F reports payments received
from the GSK group of companies for congress registration
fees. Gomez Martinez JR and Iniesta Turpin J report investi-
gator fees received by their institution from the GSK group
of companies during the conduct of the study. Salamanca de
la Cueva |, Moraga-Llop FA, Cardells S and Rosell Ferrer R
report no conflict of interest.

Acknowledgements

The authors would like to thank Ashmita Ravishankar and
Mark Franco for medical writing (Publications Writer, GSK),
Julia Donnelly (freelance Publications Manager on behalf of
GSK Vaccines) for editorial support and Jérémie Dedessus Le
Moutier and Grégory Leroux (Publications Manager, Business
and Decision Life Sciences on behalf of GSK Vaccines) for
coordination in the development of the manuscript.

References

1. Cripps AW, Otczyk DC. Prospects for a vaccine against otitis
media. Expert Rev Vaccines. 2006;5:517-34.

2. Rovers MM. The burden of otitis media. Vaccine. 2008;26:G2-4.

3. Monasta L, Ronfani L, Marchetti F, Montico M, Vecchi Brumatti
L, Bavcar A, et al. Burden of disease caused by otitis media: sys-
tematic review and global estimates. PLoS One. 2012;7:e36226.

4. Liese JG, Silfverdal SA, Giaquinto C, Carmona A, Larcombe JH,
Garcia-Sicilia J, et al. Incidence and clinical presentation of
acute otitis media in children aged <6 years in European medical
practices. Epidemiol Infect. 2014;142:1778-88.

5. Hansen MP, Jarbol DE, Gahrn-Hansen B, Depont Christensen R,
Munck A, Ellegaard Trankjaer Ryborg C, et al. Treatment of

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

acute otitis media in general practice: quality variations across
countries. Fam Pract. 2012;29:63-8.

. Ardanuy C, Tubau F, Pallares R, Calatayud L, Dominguez MA, Rolo

D, et al. Epidemiology of invasive pneumococcal disease among
adult patients in Barcelona before and after pediatric 7-valent
pneumococcal conjugate vaccine introduction, 1997-2007. Clin
Infect Dis. 2009;48:57-64.

. Pumarola F, Marés J, Losada |, Minguella I, Moraga F, Tar-

ragd D, et al. Microbiology of bacteria causing recurrent acute
otitis media (AOM) and AOM treatment failure in young chil-
dren in Spain: shifting pathogens in the post-pneumococcal
conjugate vaccination era. Int J Pediatr Otorhinolaryngol.
2013;77:1231-6.

. del Castillo F, Baquero-Artigao F, Garcia-Perea A. Influence of

recent antibiotic therapy on antimicrobial resistance of Strep-
tococcus pneumoniae in children with acute otitis media in
Spain. Pediatr Infect Dis J. 1998;17:94-7.

. Vergison A. Microbiology of otitis media: a moving target. Vac-

cine. 2008;26:G5-10.

Coker TR, Chan LS, Newberry SJ, Limbos MA, Suttorp MJ,
Shekelle PG, et al. Diagnosis, microbial epidemiology, and
antibiotic treatment of acute otitis media in children: a sys-
tematic review. JAMA. 2010;304:2161-9.

Van Horn KG, Audette CD, Sebeck D, Tucker KA. Comparison
of the Copan ESwab system with two Amies agar swab trans-
port systems for maintenance of microorganism viability. J Clin
Microbiol. 2008;46:1655-8.

Fuchs PC, Barry AL, Tenover FC, Allen SD, Jorgensen JH, Mur-
ray PR. Tests for susceptibility of Streptococcus pneumoniae
to cefdinir: proposed interpretive criteria and quality control
parameters for both microdilution and disc diffusion methods.
J Antimicrob Chemother. 1995;36:781-6.

Carvalho Mda G, Tondella ML, McCaustland K, Weidlich L, McGee
L, Mayer LW, et al. Evaluation and improvement of real-time
PCR assays targeting lytA, ply, and psaA genes for detection of
pneumococcal DNA. J Clin Microbiol. 2007;45:2460-6.

Tarragé D, Fenoll A, Sanchez-Tatay D, Arroyo LA, Mufoz-Almagro
C, Esteva C, et al. Identification of pneumococcal serotypes
from culture-negative clinical specimens by novel real-time
PCR. Clin Microbiol Infect. 2008;14:828-34.

Maaroufi Y, De Bruyne JM, Heymans C, Crokaert F. Real-time PCR
for determining capsular serotypes of Haemophilus influenzae.
J Clin Microbiol. 2007;45:2305-8.

Bell JM, Turnidge JD, Jones RN. Development of a disk dif-
fusion method for testing Moraxella catarrhalis susceptibility
using clinical and laboratory standards institute methods: a SEN-
TRY antimicrobial surveillance program report. J Clin Microbiol.
2009;47:2187-93.

Parra MM, Aguilar GM, Echaniz-Aviles G, Rionda RG, Estrada Mde
L, Cervantes Y, et al. Bacterial etiology and serotypes of acute
otitis media in Mexican children. Vaccine. 2011;29:5544-9.
Sierra A, Lopez P, Zapata MA, Vanegas B, Castrejon MM,
Deantonio R, et al. Non-typeable Haemophilus influenzae and
Streptococcus pneumoniae as primary causes of acute otitis
media in colombian children: a prospective study. BMC Infect
Dis. 2011;11:4.

Naranjo L, Suarez JA, DeAntonio R, Sanchez F, Calvo A,
Spadola E, et al. Non-capsulated and capsulated Haemophilus
influenzae in children with acute otitis media in Venezuela: a
prospective epidemiological study. BMC Infect Dis. 2012;12:40.
Grevers G, Wiedemann S, Bohn JC, Blasius RW, Harder T,
Kroeniger W, et al. Identification and characterization of the
bacterial etiology of clinically problematic acute otitis media
after tympanocentesis or spontaneous otorrhea in German chil-
dren. BMC Infect Dis. 2012;12:312.

Gené A, Garcia-Garcia JJ, Domingo A, Wienberg P, Palacin E.
Etiologia de la otitis media aguda en un hospital pediatrico
y sensibilidad a los antibidticos de los microorganismos


http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0150
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0150
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0150
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0150
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0150
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0150
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0150
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0150
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0150
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0150
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0150
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0150
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0150
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0150
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0150
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0150
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0150
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0150
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0150
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0150
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0150
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0150
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0150
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0150
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0155
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0155
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0155
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0155
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0155
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0155
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0155
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0155
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0155
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0155
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0155
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0155
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0155
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0155
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0155
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0160
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0160
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0160
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0160
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0160
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0160
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0160
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0160
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0160
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0160
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0160
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0160
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0160
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0160
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0160
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0160
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0160
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0160
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0160
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0160
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0160
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0160
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0160
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0160
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0160
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0160
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0160
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0160
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0160
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0160
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0160
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0160
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0160
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0160
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0165
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0165
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0165
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0165
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0165
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0165
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0165
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0165
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0165
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0165
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0165
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0165
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0165
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0165
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0165
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0165
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0165
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0165
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0165
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0165
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0165
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0165
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0165
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0165
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0165
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0165
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0165
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0165
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0165
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0165
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0165
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0165
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0165
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0165
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0165
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0165
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0165
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0165
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0170
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0170
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0170
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0170
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0170
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0170
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0170
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0170
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0170
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0170
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0170
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0170
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0170
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0170
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0170
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0170
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0170
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0170
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0170
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0170
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0170
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0170
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0170
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0170
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0170
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0170
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0170
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0170
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0170
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0170
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0170
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0170
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0170
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0170
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0170
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0170
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0170
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0170
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0170
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0170
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0175
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0175
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0175
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0175
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0175
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0175
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0175
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0175
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0175
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0175
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0175
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0175
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0175
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0175
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0175
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0175
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0175
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0175
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0175
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0175
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0175
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0175
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0175
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0175
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0175
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0175
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0175
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0175
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0175
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0175
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0175
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0175
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0175
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0175
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0175
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0175
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0175
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0175
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0175
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0175
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0175
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0175
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0175
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0175
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0175
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0175
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0175
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0175
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0175
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0175
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0180
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0180
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0180
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0180
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0180
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0180
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0180
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0180
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0180
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0180
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0180
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0180
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0180
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0180
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0180
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0180
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0180
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0180
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0180
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0180
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0180
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0180
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0180
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0180
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0180
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0180
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0180
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0180
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0180
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0180
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0180
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0180
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0180
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0180
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0180
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0180
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0180
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0180
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0180
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0180
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0180
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0180
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0180
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0180
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0180
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0180
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0180
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0180
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0180
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0180
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0180
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0180
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0180
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0180
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0180
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0185
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0185
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0185
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0185
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0185
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0185
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0185
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0185
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0185
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0185
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0185
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0185
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0185
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0185
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0185
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0185
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0185
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0185
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0185
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0185
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0185
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0185
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0185
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0185
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0185
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0185
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0185
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0185
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0185
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0185
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0185
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0185
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0185
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0185
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0185
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0185
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0185
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0185
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0185
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0185
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0190
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0190
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0190
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0190
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0190
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0190
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0190
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0190
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0190
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0190
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0190
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0190
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0190
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0190
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0190
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0190
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0190
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0190
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0195
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0195
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0195
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0195
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0195
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0195
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0195
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0195
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0195
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0195
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0195
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0195
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0195
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0195
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0195
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0195
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0195
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0195
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0195
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0195
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0195
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0195
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0195
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0195
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0195
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0195
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0195
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0195
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0195
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0195
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0195
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0195
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0195
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0195
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0195
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0195
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0195
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0195
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0200
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0200
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0200
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0200
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0200
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0200
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0200
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0200
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0200
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0200
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0200
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0200
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0200
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0200
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0200
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0200
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0200
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0200
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0200
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0200
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0200
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0200
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0200
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0200
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0200
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0200
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0200
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0200
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0200
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0200
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0200
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0200
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0200
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0200
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0200
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0200
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0200
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0200
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0200
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0205
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0205
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0205
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0205
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0205
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0205
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0205
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0205
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0205
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0205
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0205
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0205
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0205
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0205
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0205
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0205
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0205
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0205
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0205
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0205
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0205
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0205
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0205
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0205
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0205
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0205
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0205
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0205
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0205
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0205
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0205
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0205
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0205
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0205
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0205
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0205
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0205
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0205
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0205
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0205
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0205
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0205
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0205
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0205
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0205
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0205
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0210
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0210
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0210
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0210
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0210
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0210
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0210
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0210
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0210
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0210
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0210
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0210
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0210
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0210
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0210
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0210
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0210
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0210
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0210
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0210
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0210
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0210
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0210
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0210
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0210
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0210
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0210
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0210
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0210
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0210
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0210
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0210
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0210
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0210
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0210
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0210
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0210
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0210
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0210
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0210
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0210
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0210
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0210
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0210
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0210
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0210
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0215
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0215
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0215
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0215
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0215
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0215
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0215
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0215
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0215
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0215
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0215
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0215
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0215
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0215
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0215
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0215
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0215
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0215
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0215
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0215
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0215
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0215
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0215
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0215
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0215
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0215
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0215
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0215
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0215
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0215
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0215
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0215
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0215
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0215
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0215
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0215
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0215
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0215
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0220
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0220
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0220
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0220
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0220
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0220
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0220
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0220
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0220
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0220
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0220
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0220
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0220
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0220
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0220
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0220
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0220
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0220
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0220
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0220
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0220
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0220
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0220
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0220
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0220
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0220
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0220
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0220
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0220
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0220
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0225
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0225
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0225
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0225
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0225
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0225
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0225
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0225
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0225
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0225
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0225
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0225
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0225
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0225
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0225
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0225
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0225
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0225
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0225
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0225
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0225
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0225
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0225
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0225
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0225
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0225
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0225
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0225
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0225
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0225
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0225
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0225
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0225
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0225
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0225
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0225
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0225
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0225
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0225
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0225
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0225
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0225
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0230
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0230
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0230
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0230
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0230
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0230
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0230
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0230
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0230
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0230
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0230
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0230
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0230
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0230
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0230
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0230
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0230
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0230
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0230
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0230
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0230
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0230
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0230
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0230
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0230
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0230
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0230
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0230
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0230
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0230
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0230
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0230
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0230
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0230
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0230
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0230
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0235
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0235
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0235
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0235
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0235
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0235
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0235
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0235
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0235
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0235
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0235
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0235
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0235
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0235
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0235
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0235
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0235
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0235
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0235
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0235
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0235
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0235
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0235
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0235
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0235
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0235
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0235
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0235
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0235
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0235
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0235
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0235
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0235
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0235
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0235
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0235
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0235
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0235
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0235
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0235
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0240
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0240
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0240
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0240
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0240
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0240
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0240
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0240
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0240
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0240
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0240
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0240
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0240
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0240
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0240
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0240
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0240
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0240
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0240
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0240
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0240
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0240
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0240
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0240
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0240
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0240
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0240
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0240
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0240
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0240
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0240
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0240
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0240
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0240
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0240
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0240
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0240
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0240
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0245
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0245
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0245
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0245
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0245
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0245
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0245
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0245
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0245
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0245
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0245
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0245
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0245
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0245
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0245
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0245
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0245
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0245
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0245
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0245
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0245
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0245
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0245
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0245
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0245
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0245
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0245
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0245
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0245
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0245
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0245
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0245
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0245
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0245
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0245
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0245
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0245
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0245
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0245
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0245
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0245
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0245
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0245
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0245
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0245
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250

Bacterial etiology of AOM in Spain

231

22.

23.

24.

25.

implicados [Etiology of acute otitis media in a children’s hospi-
tal and antibiotic sensitivity of the bacteria involved]. Enferm
Infecc Microbiol Clin. 2004;22:377-80.

Xu Q, Kaur R, Casey JR, Adlowitz DG, Pichichero ME, Zeng M.
Identification of Streptococcus pneumoniae and Haemophilus
influenzae in culture-negative middle ear fluids from children
with acute otitis media by combination of multiplex PCR and
multi-locus sequencing typing. Int J Pediatr Otorhinolaryngol.
2011;75:239-44.

Leibovitz E, Jacobs MR, Dagan R. Haemophilus influenzae: a
significant pathogen in acute otitis media. Pediatr Infect Dis J.
2004;23:1142-52.

Arguedas A, Dagan R, Soley C, Loaiza C, Knudsen K, Porat N,
et al. Microbiology of otitis media in Costa Rican children, 1999
through 2001. Pediatr Infect Dis J. 2003;22:1063-8.

Fenoll A, Aguilar L, Vicioso MD, Gimenez MJ, Robledo O,
Granizo JJ. Increase in serotype 19A prevalence and amoxicillin
non-susceptibility among paediatric Streptococcus pneumoniae

26.

27.

28.

29.

isolates from middle ear fluid in a passive laboratory-based
surveillance in Spain, 1997-2009. BMC Infect Dis. 2011;11:239.
Alonso M, Marimon JM, Ercibengoa M, Pérez-Yarza EG, Pérez-
Trallero E. Dynamics of Streptococcus pneumoniae serotypes
causing acute otitis media isolated from children with sponta-
neous middle-ear drainage over a 12-year period (1999-2010)
in a region of northern Spain. PLOS ONE. 2013;8:e54333.
Hackel M, Lascols C, Bouchillon S, Hilton B, Morgenstern D,
Purdy J. Serotype prevalence and antibiotic resistance in
Streptococcus pneumoniae clinical isolates among global popu-
lations. Vaccine. 2013;31:4881-7.

Casey JR, Pichichero ME. Changes in frequency and pathogens
causing acute otitis media in 1995-2003. Pediatr Infect Dis J.
2004;23:824-8.

Goossens H, Ferech M, Vander Stichele R, Elseviers M, ESAC
Project Group. Outpatient antibiotic use in Europe and associ-
ation with resistance: a cross-national database study. Lancet.
2005;365:579-87.


http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0250
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0255
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0255
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0255
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0255
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0255
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0255
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0255
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0255
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0255
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0255
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0255
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0255
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0255
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0255
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0255
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0255
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0255
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0255
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0255
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0255
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0255
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0255
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0255
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0255
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0255
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0255
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0255
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0255
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0255
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0255
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0255
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0255
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0255
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0255
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0255
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0255
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0255
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0255
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0255
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0255
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0255
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0255
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0255
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0255
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0255
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0255
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0255
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0255
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0255
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0255
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0260
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0260
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0260
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0260
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0260
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0260
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0260
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0260
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0260
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0260
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0260
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0260
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0260
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0260
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0260
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0260
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0260
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0260
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0260
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0260
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0260
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0260
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0260
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0260
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0260
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0260
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0265
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0265
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0265
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0265
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0265
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0265
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0265
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0265
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0265
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0265
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0265
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0265
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0265
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0265
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0265
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0265
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0265
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0265
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0265
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0265
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0265
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0265
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0265
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0265
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0265
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0265
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0265
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0265
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0265
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0265
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0265
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0265
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0265
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0265
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0265
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0265
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0265
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0270
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0270
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0270
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0270
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0270
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0270
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0270
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0270
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0270
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0270
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0270
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0270
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0270
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0270
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0270
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0270
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0270
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0270
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0270
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0270
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0270
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0270
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0270
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0270
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0270
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0270
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0270
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0270
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0270
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0270
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0270
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0270
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0270
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0270
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0270
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0270
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0270
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0270
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0270
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0270
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0270
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0270
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0270
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0270
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0270
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0270
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0270
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0275
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0275
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0275
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0275
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0275
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0275
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0275
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0275
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0275
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0275
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0275
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0275
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0275
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0275
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0275
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0275
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0275
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0275
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0275
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0275
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0275
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0275
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0275
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0275
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0275
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0275
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0275
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0275
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0275
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0275
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0275
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0275
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0275
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0275
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0275
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0275
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0275
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0275
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0275
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0275
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0275
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0275
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0275
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0275
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0275
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0275
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0275
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0275
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0280
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0280
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0280
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0280
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0280
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0280
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0280
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0280
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0280
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0280
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0280
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0280
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0280
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0280
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0280
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0280
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0280
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0280
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0280
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0280
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0280
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0280
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0280
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0280
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0280
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0280
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0280
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0280
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0280
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0280
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0280
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0280
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0280
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0285
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0285
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0285
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0285
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0285
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0285
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0285
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0285
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0285
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0285
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0285
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0285
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0285
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0285
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0285
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0285
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0285
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0285
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0285
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0285
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0285
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0285
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0285
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0285
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0285
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0285
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0285
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0285
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0285
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0285
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0290
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0290
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0290
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0290
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0290
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0290
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0290
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0290
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0290
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0290
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0290
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0290
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0290
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0290
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0290
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0290
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0290
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0290
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0290
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0290
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0290
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0290
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0290
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0290
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0290
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0290
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0290
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0290
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0290
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0290
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0290
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0290
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0290
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0290
http://refhub.elsevier.com/S2341-2879(15)00294-X/sbref0290

	Bacterial etiology of acute otitis media in Spain in the post-pneumococcal conjugate vaccine era
	Introduction
	Material and methods
	Study design and participants
	Bacterial identification and antibacterial susceptibility testing
	Statistical analyses

	Results
	Study participants and demographics
	Bacterial identification
	Antibacterial susceptibility
	Microbiological results in relation to vaccination status

	Discussion
	Trademarks
	Funding
	Authorship
	Conflict of interest
	Acknowledgements
	References


