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Principali conseguenze del 
cattivo uso degli antibiotici

 Aumento della pressione di selezione con più 
rapida emergenza di batteri resistenti

Ridotta durata dell’efficacia terapeutica degli 
antibiotici

Aumento degli eventi avversi farmaco-
dipendenti

Aumento del costo economico  della terapia 
farmacologica e dell’assistenza per singolo 
episodio di malattia  
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Antibiotic choice in selected diseases
and children

(from Principi N, et al. Eur J Clin Pharmacol 1981)

N° cases Adequate
(%)

Justifiable
(%)

Not
Justifiable

(%)

Otitis 39 74.3 2.6 23.1

Pneumonia 153 41.2 4.6 54.2

< 60 days 13 38.4 - 61.6

< 3 years 64 46.9 3.1 50.0

> 3 years 76 36.9 6.5 66.6

Pharyngotonsillitis 122 68.9 4.1 27.0

Total 314 56.1 4.1 39.8

Antibiotic prescriptions



CDC campaign activities and their
targeted impact at various levels



Trends in antibiotic prescriptions for
outpatient children in the UK GPRD, 1993-2007 

(from Schneider-Lindner V, et al. JAC 2011) 



Time trends in antibiotc prescriptions for
outpatients children in the UK GPRD

(from Schneider-Lindner, et al. JAC 2011)



Rates of antibiotic
dispensing per person
year for children aged: 
A 3 to 24 months,
B 2 to < 4 years,
C 4 to < 6 years, 
D 6 to < 12 years,
E  12 to < 18 years.
Values are for
A New England,
B Mountain Wesr
C Midwest Regions

From Vaz LE, et al. 
Pediatrics 2014



Distribution of diagnosis and antibiotic prescriptions
in 2009-2010 among children in 3 health plans

(from Vaz LE et al. Pediatrics 2014)





A, Normal TM. B, TM with mild bulging. 

Lieberthal A S et al. Pediatrics 2013;131:e964-e999

©2013 by American Academy of Pediatrics



A0M Epidemiology in Italy

40 Primary Care Pediatricians
15176 Children
Age between 1 and 59 months
Observation period of about 6 months

(between 18/12/2000 and 30/06/2001)
1530 OMA episodes in 1236 children
S. pneumoniae isolated from nasopharynx in 

23% of the cases
About 30000 episodes of OMA/100000 

children younger than 59 months of
age/year

In Italy, about 120000 AOM/year
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17.3%
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16.%

29.9%
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INCIDENZA CUMULATIVA DI OTITE 
MEDIA NEI PRIMI ANNI DI VITA 

(Teele DW e Klein JO, J Infect Dis 1989)



BACTERIAL PATHOGENS ISOLATED FROM 
CHILDREN WITH ACUTE OTITIS MEDIA

(from Schito GC et al. JAC 1999)

PATHOGEN PERCENTAGE

MEAN RANGE

S. pneumoniae 38 27-52

H. influenzae 27 16-52

M. catarrhalis 10 2-15

S. pyogenes 3 0-11

S. aureus 2 0-16

others 0 0-24



No growth

Haemophilus influenzae

Staphylococcus aureus

Streptococcus pneumoniae

Streptococcus pyogenes

Others  

Moraxella catarrhalis

ISOLATES IN 475 ITALIAN CHILDREN WITH AOM 
Marchisio P et al. 8th International Symposium on Recent Advances in Otitis Media.

Fort Lauderdale; June 3–7, 2003

tympanocentesis
[n: 145]

otorrhea
[n: 330]

28.3 %

22.8 %

14.5 %

2.7 %

2.7 %

3.4 %

25.6 %

13.6 %

32.7 %

20.9 %

3.3 %

1.2 %

5.1 %

23.0 %



OMA e antibiotici fino agli anni ‘90

Considerando che: 
L’OMA era malattia di origine batterica nella 

maggioranza dei casi
La differenziazione  delle forme batteriche da 

quelle virali era sul piano clinico praticamente 
impossibile.

Il mancato trattamento poteva associarsi 
all’insorgenza di complicanze gravi (mastoidite, 
infezioni intracraniche)
gli esperti consigliavano l’uso sistematico degli 
antibiotici sia  per la terapia ,sia per la profilassi  



Absolute Differences between the Amoxicillin–
Clavulanate and Placebo Groups in Cumulative 
Rates of Primary and Secondary Outcomes

Tähtinen PA, Laine MK, Huovinen P, et.al. A placebo-
controlled trial of antimicrobial treatment for acute otitis 
media. N Engl J Med. 2011;364(2):116–126

Tähtinen PA, Laine MK, Huovinen P, et.al. A placebo-
controlled trial of antimicrobial treatment for acute 
otitis media. N Engl J Med. 2011;364(2):116–126



Natural history of AOM
(from Rosenfeld RM. Laryngoscope 2003)





 Antibiotic treatment led to a statistically significant 
reduction of children with AOM experiencing pain at 2 to 7 
days compared with placebo but since most children (82%) 
settle spontaneously, about 20 children must be treated to 
prevent one suffering from ear pain at 2 to 7 days. 

 Additionally, antibiotic treatment led to a statistically 
significant reduction of tympanic membrane perforations 
(NNTB 33) and contralateral AOM episodes (NNTB 11). 

 These benefits must be weighed against the possible harms: 
for every 14 children treated with antibiotics, one child 
experienced an adverse event (such as vomiting, diarrhoea or 
rash) that would not have occurred if antibiotics had been 
withheld. 

 Antibiotics appear to be most useful in children under two 
years of age with bilateral AOM, or with both AOM and 
otorrhoea. 



Treatment strategies for
uncomplicated AOM 

(from Marchisio P, et al. Int J Pediatr Otolaryngol 2010) 



Antibiotic choices for AOM 
(from Marchisio et al. Int J Pediatr Otolaryngol. 2010)





Calcolo delle 
probabilità che una 
dose standard di 
antibiotico rimanga 
sopra la MIC del 
patogeno infettante 
per almeno il 40% del 
tempo compreso tra le 
dosi
(da Block S: et al. Clin Microbiol
Infect Dis 2007)   





Studies comparing amoxicillin and 
macrolides in the treatment of AOM 

(Courter JD, et al. Ann Pharmacother. 2010)



GLI ANTIBIOTICI E LA 
POLMONITE



From Kronman M et al., Pediatrics 2011

USA DATA



ETIOLOGY OF COMMUNITY-ACQUIRED PNEUMONIA IN 
HOSPITALIZED CHILDREN

AGE

(Years)

N° VIRAL 
ETIOLOGY

BACTERIAL 
ETIOLOGY

MIXED 
ETIOLOGY

ALL*

<2 108 80 47 34 93

2-5 84 58 56 33 81

>5 62 37 58 19 76

TOTAL 254 62 53 30 85

*Total with detected etiology. Results expressed as percentages of 
patients. Adapted from Juven et al. Pediatr Infect Dis J 2000



Episodes of Rx-confirmed CAP with viruses in children aged
0-12 months

(Esposito S et al., Influenza Other Respir Viruses 2013)

VIRUS No.
(%) *

Coinf.
No.(%)

^

No. 
(%)*

Coinf. 
No.(%)^

No. 
(%)*

Coinf.
No.(%)^

No. 
(%)*

Coinf.
No.(%)^

RSV 14 
(33.3)

3 (21.4) 26 (44.8) 13 (50.0) 22 (22.2) 10 (45.4) 62 (36.8) 26 (41.9)

Rhinovirus 17 
(40.4)

11 (64.7) 15 (25.8) 10 (66.6) 15 (15.1) 7 (87.5) 47
(28.1)

28 (59.5)

Bocavirus 7 
(16.6)

6 (85.7) 2 (3,4) 2 (100) 5 (5,0) 5 (100) 14 
(10.1)

13 (92.8)

Influenza 2  (4.7) 1 (50.0) 5 (8.6) 1 (20.0) 3 (3.0) 2 (66.6) 10 (7.2) 4 (40.0)

Metapneu. 10 
(23.8)

3 (30.0) 5(8.6) 1 (20.0)  2 (2.0) 1 (50.0) 17 
(12.2)

5 (29.4)

Coronavirus 2 (4.7) 2 (100) 0 (0.0) 0 5 (5.0) 5 (100) 7 (5.0) 7 (100)

Parainfluen
za (1-4)

0 (0) 0 1 (1.7) 0 (0.0) 1 (1.0) 1 (100) 2 (1.4) 1 (50.0)

Adenovirus 0 (0) 0 0 (0.0) 0 (0.0) 1 (1.0) 1 (100) 1 (0.7) 1 (100)

Episodes 
with viruses

38/42
(90.4)

12/38 
(31.5)

43/58 
(74.1)

16/43 
(37.2)

37/39
(94.8)

15/37 
(40.5)

118/139
(84.9)

43/118 
(36.4)

•% among the total number of CAP investigated; 
•^ % of the total number of infections in which the virus was identified

2007-08 2008-09 2009-10 Total episodes



Episodes of Rx-confirmed CAP with viruses in children aged 13-36 
months

(Esposito S et al., Influenza Other Respir Viruses 2013)

VIRUS No.
(%) *

Coinf.
No.(%)^

No. 
(%)*

Coinf. 
No.(%)^

No. 
(%)*

Coinf.
No.(%)^

No. 
(%)*

Coinf.
No.(%)^

RSV 35 
(41.1)

16 58 (38.6) 21 30 
(30.3)

10 123 
(36.8)

47

Rhinovirus 26 
(30.5)

15 44 (29.3) 21 24 
(24.2)

7 94
(28.1)

43

Bocavirus 12 
(14.1)

9 15 (10.0) 11 12 
(12.1)

6 39 
(11.6)

26

Influenza 4  (4.7) 1 16 (10.6) 6 10 
(10.1)

1 39 
(11.6)

8

Metapneumo
.

12 (14.1) 5 13(8.6) 4 6 (6.1) 0 31 (9.2) 9

Coronavirus 3 (3.5) 2 7 (5.8) 3 5 (5.0) 4 15 (4.5) 9

Parainfluenz
a (1-4)

0 (0) 0 4 (2.6) 2 6 (6.1) 2 10 (3.0) 4

Adenovirus 1 (1.1) 0 4 (2.6) 3 2 (2.0) 1 7 (2.1) 4

Episodes 
with viruses

68/85
(80.0)

20/68 
(29.4)

122/150 
(81.3)

36/122 
(29.5)

78/99
(78.8)

14/78 
(17.9)

268/334
(80.2)

70/268 
(26.1)

2007-08 2008-09 Total episodes2009-10

•% among the total number of CAP investigated; 
•^ % of the total number of infections in which the single virus was identified



Principal bacteria causing childhood
CAP by age

(from Principi N, Esposito S, Thorax 2011)



BACTERIAL vs VIRAL PNEUMONIA
Virkki et al. Thorax 2002

N=215    Bacterial       Viral

% %

Alveolar infiltrates 71  29

Interstitial infiltrates 48 52

WBC >15 x 109/l 63 37

ESR > 30 mm/h 64 36

CRP > 40 mg/l 70 30

CRP > 80 mg/l 75 25



Approccio terapeutico alla CAP
Considerate le difficoltà di differenziare le 
forme batteriche dalle virali, si considera 
accettabile il trattamento sistematico di ogni caso 
di CAP certa.

Eccezioni posso essere fatte per:

 i casi lievi che possono non essere ospedalizzati

 i casi che si manifestano in periodo con alta 
epidemiologia di virosi respiratorie



VALUTAZIONE DI GRAVITA’ DELLA 
CAP DEL BAMBINO

 Temperatura corporea > 39°C

 Frequenza respiratoria > 30 o > 50 atti/min nel 
bambino grande o nel lattante, tispettivamente

 Rientramenti intercostali di grado medio-alto o 
dispnea grave

 Alitamento delle pinne nasali

 Cianosi

 Apnea intermittente

 Difficolta’ ad alimentarsi o segni di disidratazione

 Versamento pleurico esteso

 Segni di sepsi



HOW TO TREAT PEDIATRIC CAP

The choice of empirical antibiotic treatment for paediatric 

CAP should be based on diagnostic algorithms that begin 

with age of the patient, and then consider epidemiological 

and clinical factors (with particular attention on severity 

of the disease), vaccination status, PK/PD characteristics 

and finally the results of laboratory tests and chest 

radiography 

Esposito S et al., Pediatr Infect Dis 2012



Antibiotic treatment of CAP in 
neonates and younger children (I) 

(from Esposito S, et al. Pediatr Infect Dis J 2012)



Antibiotic treatment in older infants, toddlers
and older children (II)

(from Esposito S, et al. Pediatr Infect Dis J 2012)



RUOLO DELLA RESISTENZA DI SP
ALLA PENICILLINA SUL DECORSO

DELLA CAP 
(Da Cardoso MRA et al., Arch Dis Child 2008) 



Major studies of the prevalence of ML-
resistant M. pneumoniae in different countries

and at different times
(from Principi N, Esposito S  J Antimicrob Chemother 2013)



Resistance of 
M. pneumoniae
to macrolides: 
an Italian
study

(from Chironna M, 
et al. J Antimicrob
Chemother 2011)



Comparison of children with CAP and macrolide-
resistant and macrolide-sensitive 

M. pneumoniae infection (III)
(from Cardinale F, et al. J Clin Microbiol 2013) 



From Bradley J, et al. Pediatr Infect Dis J 2007



USO DELLA PROCALCITONINA NELLA 
GESTIONE DELLA POLMONITE (I)

(da Muller e Prat. Clin Microbiol Infect 2006)



Antibiotic exposure by treatment group and 
CAP severity

(from Esposito S, et al. Resp Med 2011)



E’ SEMPRE NECESSARIO ESEGUIRE 
LA RADIOGRAFIA DEL TORACE PER 

PORRE DIAGNOSI DI CAP?

No nei casi di lieve o media gravità con 
sintomatologia clinica ben espressa

Sì nei casi dubbi, per evitare inutili 
trattamenti antibiotici

Sì nei casi gravi, per definire la situazione di 
partenza della malattia

Sì nei casi inseriti in protocolli di ricerca per 
definire i rapporti esistenti tra le variabili in 
studio e i tipi di alterazione polmonare 



Distribution of
antibiotic classes
among health plans, 
2000-2001 
and 2009-2010  
for children:
A 3 to 24 months,
B 2 to < 4 years,
C 4 to < 6 years, 
D 6 to < 12 years,
E  12 to < 18 years.

Changes were statistically signicant
for all the antibiotic classes

(P < 0.05) .

(from Vaz LE, et al. 
Pediatrics 2014)



Distribution of diagnosis linked with 3rd generation 
cephalosporins dispensing at each health plan in 2009-2010, 

(from Vaz LE, et al. Pediatrics 2014)



INCIDENCE RATES OF ACUTE MASTOIDITIS IN ITALIAN 
CHILDREN AGE 14 YEARS AND YOUNGER  
LOMBARDIA (high antibiotic prescription rate) 
vs FRIULI (low antibiotic prescription rate)
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Complications and adverse events of 
antibiotic  treatment of AOM 

Mastoiditis occurred in an 11-month-old with unilateral AOM with an AOM-SOS score of 14. Culture 
grew S. pmeumoniae 19A highly resistant to penicillin.

Hoberman A, Paradise JL, Rockette HE, et al. Treatment of acute otitis media in children under 2 years of age. N Engl J Med. 
2011;364(2):105–115



Risk factors for antibiotic treatment failure in AOM 
(from Rovers MM, et al . Lancet. 2006;368(9545):1429–1435 )


