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Il nasofaringe è
un serbatoio di 
germi 
potenzialmente 
patogeni

•S.pneumoniae
•H.influenzae
•M.catarrhalis
•S.pyogenes
•Staph aureus



Nasopharyngeal carriage of bacteria in children

from Mandell,1995 and Obaro, 1996

STREP.PNEUMONIAE 20 - 40 %

H.INFLUENZAE 50 - 80 %

M.CATARRHALIS 5 - 30 %

STREP.PYOGENES 15 - 20 %

STAPH.AUREUS 20 - 40 %



La colonizzazione nasofaringea nel 
bambino sano



Acquisition rates of pathogens during the first year
of life in a cohort of 306 infants

Faden et al, JID, 1997

M.catarrhalis

S.pneumoniae

H.influenzae

68% of children colonized
with one or more pathogens
by 6 months



Nasopharyngeal carriage of S.Pneumoniae
by age in healthy Israeli children
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Dagan et al, JID 1996; 174:1352



Nasopharyngeal carriage of S.Pneumoniae
by age in 678 healthy Swedish subjects
monitored by weekly NP cultures

Ekdahl et al, CID 1997; 25:1113

•Median duration of carriage of any specific strain
19 days

•Longest for children < 1 year (median 30 days)

•Shortest for adults (median 14 days)

•Disapperance from NP within 12 weeks in 94% of the 
individuals



Recovery of specific respiratory pathogens in 
the nasopharynx in 1723 Italian healthy
children aged 1 to 7 years
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Principi et al, PIDJ 1999; 18: 517



Risk factors for carriage of respiratory pathogens
in the nasopharynx of 1723 Italian healthy children
Principi et al, PIDJ 1999; 18: 517

Sex and breast-feeding were not significant variables. 



Dunais et al, PIDJ 2003; 22:589

CM = child
minder for 1 to 3 
children

GDC= group Day 
care for 20 up to
100 children





Greenberg et al, CID 2006; 42:897



Respiratory pathogens isolated in the 
nasopharynx at the time of upper respiratory
infection

Revai et al, CID 2008 46: e34



Colonizzazione 
e rischio di otite media acuta



“ rappresenta l’unica via di comunicazione della cassa timpanica con l’ambiente 
esterno” Bartolomeo Eustachio (1563)



Relationship between frequency of colonization with any
pathogen and number of episodes of otitis media

Faden et al, JID 1997;15:1440

Il 75% dei bambini 
considerati portatori 
nel primo anno di vita  
in 4-5 occasioni 
sviluppano 3 o più
episodi di otite media 
acuta



CORRELATION BETWEEN FREQUENCY OF
PATHOGEN COLONIZATION AND EPISODES

OF OTITIS MEDIA    (Faden et al,JID,1997)
OM OME OMA

S.pneumoniae 0.20
(<.001)

0.17
(.004)

0.22
(<.001)

H.influenzae 0.29
(<.001)

0.24
(<.001)

0.17
(.003)

M.catarrhalis 0.32
(<.001)

0.21
(<.001)

0.24
(<.001)

Any pathogen 0.37
(<.001)

0.20
(.001)

0.31
(<.001)



< 3 months

≥ 3 months

Age at first colonization and first episode of AOM

Faden et al, JID 1997;15:1440

Risk of having the first AOM
by 6 months higher for those
colonized < 3 months vs ≥ 3 months
(RR 1.8, 95% CI 1.07-2.67)



MODELLO ANIMALE

Chinchilla infettato da virus influenzale A 
e da S.pneumoniae

rispetto a

Chinchilla infettato da solo S.pneumoniae

AUMENTO RISCHIO DI OMA 
3.2 

Giebink et al,Infect Immunol, 1980



Risk of AOM complicating upper respiratory tract
infection by pathogens colonized in the nasopharynx at 
the time of upper respiratory tract infection

Revai et al, CID 2008; 46: e34



Colonizzazione nasofaringea
ed eziologia dell’otite media acuta



CORRESPONDENCE BETWEEN NASOPHARYNGEAL 
AND MIDDLE EAR ISOLATES IN AOM
(354 children – 22.1 months)
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Gehanno,PIDJ 1996; 15:329



Correspondence between nasopharyngeal
and middle ear isolates in AOM

Full correlation between
the results at 2 sites

Partial agreement 
between the results
at 2 sites

No agreement between
the samples at 2 sites



Positive and negative predictive value of 
nasopharyngeal culture for the etiology of 
acute otitis media

M.catarrhalisH.InfluenzaeS.pneumoniaeAuthor, year
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PIDJ 2006;25:1032



PIDJ 2006;25:1032



POSITIVE PREDICTIVE VALUE OF QUANTITATIVE*
NP CULTURE FOR THE ETIOLOGY OF AOM

(Schwartz et al, JAMA 1979)

S.PNEUMONIAE 59/73 (80%)
H.INFLUENZAE 30/38 (79%)
M.CATARRHALIS 7/15 (46%)
S.PYOGENES 6/6 (100%)

*presence of a single pathogen greater than 25% up
to 100% of total number of colonies



PIDJ 2006;25:1032



Correspondence of resistance * between
nasopharyngeal and middle ear isolates in AOM
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Eldan et al, PIDJ 2000; 19:298



A negative nasopharyngeal culture for

penicillin non susceptible S.pneumoniae

PRACTICALLY RULES OUT its presence in the

middle ear fluid of patients with AOM (and makes

tympanocentesis not mandatory). 

Eldan et al, PIDJ 2000; 19:298



Colonizzazione nasofaringea
ed patologia otologica
ricorrente e cronica
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Marchisio et al, PIDJ 2003;22:262 



HEAVY BACTERIAL LOAD OF RESPIRATORY 
PATHOGENS IN NASOPHARYNX IN EAR 

DISEASES VERSUS CONTROLS 

53,9

32,0

74,1

0

53,2

24,0

72,5

0
0

20

40

60

80

100

H.influenzae S.pneumoniae

total ear diseases OMAR OME CONTROLS

%

Marchisio et al, PIDJ 2003;22:262 



Resistance of pathogens colonized in the nasopharynx
of children with ear disease
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9/30 (30.0%)

15/45 
(33.3%)

NON
CARRIERS

52/80 
(65%)

38/82
(46.3%)

Total

<0.0001

0.01

p

43/50 (86.0%)

23/37 (62.1%)

OME (n=80)
Persistence at 
12 weeks
OMAR (n=82)
Recurrence in 
12 weeks

Carriers of 
respiratory
pathogens

LONG-TERM (12 weeks) OTOLOGIC EVOLUTION OF CHILDREN WITH 
NASOPHARYNGEAL COLONIZATION

Marchisio et al, PIDJ 2003;22:262 



Come/dove  
fare il 

prelievo?

Nasopharynx vs oropharynx (Capeding et al, 
J Clin Microbiol 1995)
S.pneumoniae is isolated significantly more 
often than from the nasopharynx than from
the oropharyngeal site. 
H.influenzae is found equally at both sites.



Conclusioni di un prelievo nasofaringeo corretto:

Nel singolo bambino
• (parzialmente) utile nell’individuare il singolo bambino 

a rischio (attenzione a elevata dinamicità dei patogeni
portati)

• (parzialmente) utile per predire la eziologia del singolo 
episodio di otite media acuta (quantitativo)

• utile per conoscere la resistenza dei patogeni 

Nella popolazione
• Utile per monitorare le modificazioni di resistenza dei 

patogeni respiratori 
• molto utile per pianificare e monitorare le strategie

vaccinali 



Thank you for your 
attention! “ Never look for the extraordinary, 

but, on the contrary, concentrate 
on the more prevalent and 
common diseases, and try to cure 
them; these are the diseases you 
will most frequently encounter in 
your practice”

Emile Ménière
Deuxième Congrés Otologique 
Internationale
Milan 1880


