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Uso appropriato 
di antibiotici

Abuso di 
antibiotici



Nel Regno unito la prescrizione di 
antibiotici è stata costantemente in 
aumento dal 2000 in ogni fascia di 

età.

E' stato stimato che circa la metà delle 
prescrizioni antibiotiche in età pediatrica 

non sono necessarie 

Fattori alla base dell'eccessiva uso di 
antibiotici in pediatria

Difficile 
diagnosi 

micro 
biologica 

Pressione 
da parte 

dei 
genitori

Scarsa 
aderenza 

dei medici 
alle linee 

guida

Medicina 
difensiva

Scheneidei-Lidner V. 
J Antimicrob Chemother 2011;66:424-

33

Vodicka TA.
Br J Gen Pract 2013;63:e445-54



Ridurre la 
prescrizione 
di antibiotici

Ridurre l’uso 
di antibiotici 

per le 
infezioni 

respiratorie

Ridurre il numero 
di richieste di 
visita inutili

Interventi sui 
medici per 
ridurre le 

prescrizioni 
mediche

Attesa vigile, quando 
indicato, per ridurre 
l’abuso di antibiotici

Interventi sui 
genitori per 
migliorare le 
conoscenze ed i 
comportamenti 
sull’uso 
appropriato di 
antibiotici

Interventi sui genitori per 
migliorare le conoscenze ed i 
comportamenti su quando 
richiedere una visita medica

Il circolo VIRTUOSO 
Andrews T. PLoS ONE 2012;7: e30334. 

(meta-analisi di 
23 studi)



11 studies with a total of 3555 participants. 
They involved acute respiratory infections including 
acute otitis media (three studies), streptococcal 
pharyngitis (three studies), cough (two studies), sore 
throat (one study), common cold (one study), and a 
variety of RTIs (one study). Five studies involved only 
children, two only adults, and four included both 
adults and children. Six studies were conducted in a 
primary care setting, three in paediatric clinics, and 
two in emergency departments.

Where clinicians are not confident in using a 
no antibiotic strategy, a delayed 
antibiotics strategy may be an 
acceptable compromise in place of 
immediate prescribing to significantly 
reduce unnecessary antibiotic use for 
RTIs, and thereby reduce antibiotic 
resistance, while maintaining patient safety 
and satisfaction levels.



Quando non usare l’antibiotico ?



Prevalence of Parental Misconceptions About 
Antibiotic Use. Vaz LE. Pediatrics; 2015; 36:221-231



Main Outcomes and Measures Rates of broad-
spectrum (off-guideline) antibiotic prescribing 
for bacterial ARTIs and antibiotics for viral 
ARTIs for 1 year after the intervention.
Results Broad-spectrum antibiotic 
prescribing decreased from 26.8% to 
14.3% (absolute difference, 12.5%) 

162 clinicians participated.
Interventions O ne 1-hour on-site clinician education session followed by 1 
year of personalized, quarterly audit and feedback of prescribing for 
bacterial and viral ARTIs or usual practice.



31 hospitals with no antimicrobial
stewardship programs and 9 with 
them

Average percent change in DOT/1000 
pt-days for 9 ASP+ hospitals for (A) all
antibiotics and (B) select antibiotics
after stewardship program
introduction. 

Hersh M Pediatrics 2015;135:33-9

Select antibiotics
include carbapenems, 
vancomycin, and 
linezolid. 

Antimicrobial stewardship 
programs in freestanding 
children's hospitals



Effects of  a bundled Antimicrobial 
Stewardship Program on mortality: a cohort 
study.
Okomura LM Braz J Infect Dis 2015; April 17.

Bundled Antimicrobial Stewardship 
Program 
- clinical pharmacist chart review, 
- discussion with microbiologist and 

infectious disease physicians
- local education and continuous 

follow-up





Variation in Dosing of Ceftriaxone in mg/kg/day for Children 
(≥30 days old) by UN Region



Fluoroquinolones in pediatrics: review of hospital prescription use over 2 
years. 
Genuini M. Int J Clin Pharmacol Ther 2014 Aug 27. [Epub ahead of print]

Singolo centro ospedaliero francese-
Gennaio 2009- Dicembre 2010. 397 bambini  (3 giorni – 18 anni ). Ciprofloxacin  
(96%)

Paediatric drug use with focus on off-label prescriptions in Lombardy and 
implications for therapeutic approaches. Carnovale C. Eur J Pediatr 
2013;172:1679-85

We analysed all dispensed outpatient 
prescriptions to children aged 0–18 years and the 
proportion of off-label drug use in 2011, using 
data from the regional administrative 
prescriptions database. 

A total of 4,027,119 prescriptions were dispensed, 
of which 133,619 (3.3 %) were off-label
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Fluoroquinolones in children: update of the literature.
Bacci C, Galli L, de Martino M, Chiappini E. J Chemother. 2015;27:257-65. 



Epidemiology and clinical outcomes of multidrug-resistant, gram-
negative bloodstream infections in a European tertiary pediatric 
hospital during a 12-month period.

Folgori M . Pediatr Infect Dis J 2014;33:929-32.119 children (median age 1.1 years)

Factors significantly associated with sepsis-related mortality were antibiotic resistance (odds ratio: 4.26, 95% 
confidence interval: 1.07-16.9) and hospital acquisition of infection (odds ratio: 1.13, 95% confidence interval: 
1.05-1.22).

The crude rate of mortality was 
16% . The mortality rate among 
patients with an antibiotic-
resistant isolate was 22.6%. 

MDR organisms among isolated species was 39%. 





Choosing Wisely: The Top-5 
Recommendations from the 
Italian Panel of the National 
Guidelines for the Management 
of Acute Pharyngitis in Children.

Chiappini E, Bortone B, Di Mauro 
G, Esposito S, Galli L, Landi M, 
Novelli A, Marchisio P, Marseglia 
GL, Principi N, de Martino M; 
Italian Panel on the Management 
of Pharyngitis in Children.

Clin Ther 2017;39:646-649

Management of acute pharyngitis
in children: summary of the Italian
National Institute of Health
guidelines.

Chiappini E, Principi N, Mansi N, 
Serra A, De Masi S, Camaioni A, 
Esposito S, Felisati G, Galli L, Landi 
M, Speciale AM, Bonsignori F, 
Marchisio P, de Martino M; Italian
Panel on the Management of 
Pharyngitis in Children.

Clin Ther 2012;34:1442-1458.



Sore throat is the second most 
common acute infection seen by 

family physicians, and Group A β-
hemolytic streptococcus (GAS) is the 

most common bacterial pathogen 
causing acute pharyngitis 

Radetsky M. Pediatr Infect Dis J 2017 ;36:507-512.



Prevalence of Streptococcal Pharyngitis and 
Streptococcal Carriage in Children: A Meta-analysis. 
Shaikh N. Pediatrics 2010;3e557-e564

29 articoli 

Fra i bambini di tutte le età 
con faringite quelle da 
SBEGA sono il 37% (95% CI: 
32%–43%). 

Fra i bambini sotto i 5 anni  
il 24% (95% CI: 21%–26%)

La prevalenza di portatori è 
12% (95% CI: 9%–14%). 



Lamierre’s Syndrome: How a 
Sore Throat Can End in 
Disaster
Karkos PD et al. Eur J Emerg Med 2004; 11: 228-230

Avoiding sore throat morbidity 
and mortality: when is it not 

"just a sore throat?“. 
Centor RM, Samlowski R. 

Am Fam Physician 2011;83:26-8

red flags: rigors, shaking 
chills,high fever (> 39°C), night 

sweats, and unilateral neck 
swelling.



Dutch College of 
General 
Practitioners 

2001

2012

2001

2012

2008

1999

2008 2007

2003

Scientific Society 
of Flemish GPs 

2009

Australia -
New Zealand

Analysis of Different Recommendations from International Guidelines for the 
Management of Acute Pharyngitis in Children
Chiappini E, Regoli M, Bonsignori F, Sollai S, Parretti A, Galli L,  de Martino M.  Clin Ther 2011; 33: 48-58

1999

2009

Herath VCH. J Infect 2015; 71:S101-5

ESCMID 2012
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se la bambina fosse Americana ?
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Perché è importante diagnosticare e trattare la 
faringotonsillite da SBEGA?

- Prevenire la malattia reumatica

- Prevenire complicanze suppurative (es. ascesso peritonsillare)

- Ridurre la durata della malattia (16 ore?) 

- Ridurre la diffusione di SBEGA

http://images.google.it/imgres?imgurl=http://aetnashirt.com/medicalcoats/images/logos/ACP_enhanced.jpg&imgrefurl=http://aetnashirt.com/medicalcoats/index2.html&usg=__SMuGlGKMyVXVv7abyeQaeIThmIQ=&h=548&w=1128&sz=130&hl=it&start=1&tbnid=U05G1Q55OQ8j7M:&tbnh=73&t
http://www.icsi.org/index.aspx?catID=2


In the United Kingdom, a reduction in 
prescribing antibiotics may have been 
a contributing factor for increased 
admissions for peritonsillar and 
retropharyngeal abscesses

The rising rate of admissions for tonsillitis and neck space 
abscesses in England, 1991–2011. 

Lau AS.  Ann R Coll Surg Engl 2014;96:307–10

Between 1991 and 2011, the 
peritonsillar abscess admission rate 
rose by 31% (r=–0.79, p<0.01). 



Recent estimates suggest that disability related to 
RHD alone equals more than a quarter 

of all cancers put together

Mariana Mirabel et al. Circulation. 2014;130:e35-e37

Globally, RHD 
remains the leading 

cause of heart failure 
in children and young 

adults,
accounting for at 

least 250 000 deaths 
annually

THE COCHRANE
COLLABORATION

Il trattamento antibiotico riduce circa del 70% il 
rischio di malattia reumatica
Del Mar CB et al. Cochrane Database Syst Rev 2005: CD000023
Spinks A. Cochrane Database Syst Rev 2013; Nov 5;(11):CD000023.  



Antibiotics for the primary prevention of acute 
rheumatic fever: a meta-analysis.
Robertson KA. BMC Cardiovasc Disord. 2005; 5: 11.

Effetto protettivo di penicillina per malattia reumatica è del 80% con
NNT =53. Il costo per prevenire una malattia reumatica in Sud Africa

è  US$46.

Ten trials (n = 7665)



Evaluation of the cost of antibiotic treatment
of streptococcal tonsillitis to prevent a putative
case of acute rheumatic fever in France.
Edouard S. Clin Microbiol Infect 2014;20:O981–O982



Population-based study of incidence and clinical
characteristics of rheumatic fever in Abruzzo, central Italy,
2000-2009

Breda L. J Pediatr 2012;160:832-6.

retrospective study was conducted in Abruzzo to 
identify patients aged <18 years with a diagnosis of 
ARF in 2000 - 2009

 total of 88 patients meeting the Jones criteria for the diagnosis of ARF 
were identified. 

 Age at diagnosis ranged from 2.5 to 17 years (average, 8.7 ± 4.0 years). 

 Twelve children (13.6%) were under age 5 years. 

 The overall incidence rate of ARF was 4.1/100 000.





qual’è da streptococco 
β-emolitico di gruppo A?

Department of  Health Sciences 
University of Florence



Signs and symptoms of Group A versus Non-Group A 
strep throat: A meta-analysis.
Thai TN1. Fam Pract 2017 Oct 13. [Epub ahead of print]

Eight studies. T
tonsillar exudate had the highest 
LR+ for both GAS and non-GAS 
pharyngitis (1.53 versus 1.71). 
The confidence intervals of 
sensitivity, LR+, LR-, and DOR for all 
signs, symptoms, and the Centor
score between two groups 
overlapped, with the relative 
difference between sensitivities 
within 15% for arthralgia or 
myalgia, fever, injected throat, 
tonsillar enlargement, and tonsillar
exudate



“Centor” Score Modificato
( McIsaac  - JAMA 2004 )

Criterio Punteggio
• Temperatura >38 C 1
• Assenza di tosse 1
• Linfoadenite cervicale 1
• Essudato/ipetrofia tonsillare 1
• Età: 3 - 14  anni 1

15 – 44 anni 0
45 anni o oltre -1

Totale (        )
Management:
SCORE: 0 – 2 No fare test- Non trattare immediatamente

3 o oltre Trattamento empirico (Non fare test)

NICE clinical guideline 69; 2008

Probabillità di 
Infezione 
streptotoccica

<1 1-2,5
1 5-10%
2 11-17%
3 28-35%
≥4 51-53%



positivo

si antibiotico

score < 1 score = 1 score = 2 score = 3 score ≥ 4

rischio < 10%

no test
no antibiotico

rischio 
52-53%

rischio 
10-17%

rischio 
28-35%

si test rapido 
o colturale

opzione

negativo

no antibiotico

Centor SCORE modificato
Centor RR. J Gen Intern Med 2007; 22: 127–130Bisno AL et al.

Clin Infect Dis 2012
55: 86-112

AMERICAN ASSOCIATION FOR 
INFECTIOUS DISEASES

A follow-up throat culture test is 
recommended for children older 

than 3 years and adolescents 
who have negative results from 

the rapid test

http://www.asm.org/


Overprescribing and Inappropriate 
Antibiotic Selection for Children With 
Pharyngitis in the United States, 1997-2010

Dooling KL. JAMA Pediatr 2014;168:1073.



RACCOMANDAZIONE

Nessuno dei sistemi a punteggio è sufficiente a
identificare con ragionevole sicurezza le infezioni da
Streptococco β-emolitico di gruppo A. Un punteggio
basso (zero o 1) del sistema a punteggio di McIsaac può
essere considerato valido, in situazioni di bassa
prevalenza di malattia reumatica, per escludere
un’infezione streptococcica e quindi non procedere ad
ulteriori indagini o terapie. (III -A)

Linee Guida della Società Italiana di Pediatria
Gestione della Faringotonsillite in Età Pediatrica 
coordinatori:
Prof. Maurizio de Martino, Firenze
Prof. Nicola Mansi, Napoli
Prof. Nicola Principi, Milano
Prof Agostino Serra, Catania





Quesito n°4. Quando effettuare il test rapido?



La decisione se effettuare il test rapido o 
esame colturale dovrebbe basarsi su:

• Età (> 3 anni)
• Segni e sintomi suggestivi di infezione da SBEGA: esordio 

improvviso, essudato faringeo, dolore alla deglutizione, 
tumefazione linfonodi cervicali

• Se segni suggestivi di infezione virale come corizza, 
congiuntivite, rinite, stomatite anteriore lesioni 
ulcerative discrete, diarrea non effettuare il test/esame 
colturale

• Stagionalità, Epidemiologia 





Quesito n°7: E’ indicato richiede l’esame colturale 
in caso di test rapido negativo?



100 87QuidelQuickvue inline 

98 95Wyntek DOsom StrA test

98 78HybritechTandem

83 82WellcomeReveal

96 55OrionRespirastick

63 79RocheDirect Str EIA

98 93
GenzymeOsom U.Str.A

93 88Dynatech lVisuwell

99 75Pacific BiotCard OS

100 78BectonDirectigen 1,2,3

93 89BiostarStrep A OIA Max

99 99BiostarStrep A OIA

99 91Marion ScCCulturette B.

97 88AbbottSignify StrepA

99 96AbbottTest Pack Plus

100 79AbbottTest Pack Strep

SPECIFICITA
(%)

SENSIBILITA
(% )

linee guida: effettuare coltura se test 
rapido è negativo?

Medicines and Healthcare
Products Regulatory Agency 

linee guida: effettuare coltura se test 
rapido è negativo?

USA
SI (<3 
anni e 
adoles
centi)

Canada
(solo 

coltura)

Scozia
NO

UK
NO

Olanda
NO

Belgio
NO

Finlandia
SI (> 3aa)

Francia
SI (> 5 aa)

ESCMID
NO

http://www.mhra.gov.uk/index.htm


Rapid antigen detection test for group A 
streptococcus in children with pharyngitis
Zhang L. Cochrane Database Syst Rev 2012;3:CD001478 
Zhang L. Cochrane Database Syst Rev. 2014 ;9:CD001478.

.

Acellular vaccines for preventing whooping
cough in children. 
Choen JF. Cochrane Database Syst Rev. 2016 Jul 4;7:CD010502. 
Ganti L.. Ann Emerg Med. 2017 Aug 31  [Epub ahead of print]

We can use a prevalence of 25% to
obtain a negative likelihood ratio
of 0.15 (posttest probability 4.7%)
and a positive likelihood ratio of
16.5 (posttest probability 84.6%).

Therefore, if a rapid antigen
detection test result for 
streptococcus
is negative, the chance that
a streptococcal infection will be
missed is less than 5%, or 1 in 20.





RACCOMANDAZIONE N° 24
la terapia di scelta per la faringotonsillite streptococcica è 
rappresentata dalla penicillina V o, in mancanza di questa, 
dall’amoxicillina somministrata a 50 mg/kg/die in 2 o 3 dosi 
giornaliere per via orale per 10 giorni (I-A)

RACCOMANDAZIONE N° 27
in considerazione dell’elevata prevalenza di resistenza di Streptococcus pyogenes ai 
macrolidi, l’utilizzo di questa classe di farmaci va limitato ai soggetti con dimostrata allergia 
IgE-mediata ai betalattamici, se possibile dopo aver dimostrato la sensibilità dello 
streptococco a questa classe di antibiotici (II-C)

linee guida dell’Istituto Superiore di Sanità 
per la gestione  del bambino con faringotonsillite
coordinatori: M de Martino, N Mansi,  N Principi, A Serra
Chiappini E et al. Clin Ther 2012;34:1442-1458





van Driel ML. Cochrane Database Syst Rev. 2016;9:CD004406



E’ possibile accorciare la durata della 
terapia antibiotica?



Short versus standard duration antibiotic
treatment for acute streptococcal pharyngitis
in children
Cochrane Database Syst Rev 2009;21:CD004872
Cochrabe Database Syst Rev 2012;8:CD004872

20 studi inclusi
13102 pazienti con FA da SBEGA

Trattamento breve (3-6 giorni) con qualsiasi antibiotico vs. penicillina 
V orale per 10 giorni

- Ridotta durata della febbre -0.30 giorni (IC95%: -0.45 to -0.14)
- Ridotta durata faringodinia -0.50 giorni (IC95%: -0.78  to -0.22)
- Ridotto rischio di fallimento 

a breve termine OR: 0.80 (IC95%:0.67-0.94)
- Rischio di ricorrenza 

a lungo termine OR : 1.06 (IC95%:0.92-1.22)

che non persiste eliminando  gli studi con azitromicina a basso dosaggio (10 mg/kg)



Shah D. Indian Pediatr 2009;46:235

Critiche metodologiche:

1) Almeno un grande trial clinico ed una meta-analisi recenti 
non sono stati inclusi (Pichichero ME, 2008; Falagas ME, 
2008)

2) La maggioranza dei trial inclusi sono di scarsa qualità. 
Nella maggioranza non è descritto il metodo di randomizzazione

3) Per il quesito di maggiore interesse, l’efficacia nella 
prevenzione della malattia reumatica, solo 3 studi dei 20 
inclusi hanno investigato questo evento -con un totale di 14 
eventi potenza insufficiente a trarre conclusioni

4) Tutti i casi di MR che si sono verificati riguardavano bambini 
randomizzati a ricevere antibiotici per periodo breve



The authors identified 20 original 
studies meeting inclusion criteria, 
though substantial heterogeneity was 
apparent across studies. 
Despite 20 included studies of 13,102 
cases of group A β-hemolytic 
streptococcus throat infections, fever 
resolution was recorded in only 2 
studies (n=487) and sore throat 
resolution in just 1 (n=308).
Both outcomes were reduced in the 
short treatment group

Altamimi S.Coch rane Database Syst
Rev. 2012:CD004872. 
Short-term late-generation antibiotics
versus longer term penicillin for acute 
streptococcal pharyngitis in children.

http://www.ncbi.nlm.nih.gov/pubmed/?term=Altamimi%20S%5bAuthor%5d&cauthor=true&cauthor_uid=22895944
http://www.ncbi.nlm.nih.gov/pubmed/22895944


Effectiveness and safety of short-course vs long-course 
antibiotic therapy for group a beta hemolytic 
streptococcal tonsillopharyngitis: a meta-analysis of 
randomized trials 
Falagas ME. Mayo Clin Proc 2008;82:880-89

Ogni antibiotico comparato verso se stesso, con diversa durata del trattamento

A favore di terapia lunga A favore di terapia breve

5 vs 10 giorni

7 vs 10 giorni



Hostage to History: The Duration of 
Antimicrobial Treatment for Acute 
Streptococcal Pharyngitis.
Radetsky M. Pediatr Infect Dis J 2017 ;36:507-
512.

As most of the research on primary prevention of acute rheumatic fever occurred in the 1950s 
and no subsequent countervailing studies have been conducted, efforts to overcome physician
resistance would require new, definitive, randomized, noninferiority therapeutic trials, in which 
short-course oral therapy for streptococcal pharyngitis with nonpenicillin antimicrobials would be 
compared with “standard” 10-day therapy with oral penicillin.

Such trials would be impractical in areas of rare acute rheumatic fever because the 
numbers of subjects required to establish noninferiority would be prohibitive.
Even in areas with a higher risk of acute rheumatic fever, the numbers of subjects that would be 

needed in each treatment group would be daunting. There appears to be little enthusiasm for  the 
considerable organizational effort required to perform such trials. 



Different antibiotic treatments for group A 
streptococcal pharyngitis.
van Driel ML. Cochrane Database Syst Rev. 
2016;9:CD004406. 

19 trials (5839 randomised participants); 
6compared penicillin with macrolides, 3 compared penicillin with carbacephem, 1 trial 
compared penicillin with sulphonamides, 1 trial compared clindamycin with ampicillin, 1 trial 
compared azithromycin with amoxicillin in children

Clinical relapse was lower for cephalosporins compared with penicillin (OR 0.55, 95% 
CI 0.30 to 0.99; NNTB 50, N = 4, n = 1386; low quality evidence), but this was found 
only in adults (OR 0.42, 95% CI 0.20 to 0.88; NNTB 33, N = 2, n = 770).

Children experienced more adverse events with azithromycin compared to amoxicillin 
(OR 2.67, 95% CI 1.78 to 3.99; N = 1, n = 673). 
Penicillin can still be regarded as a first choice treatment for both adults and 
children. 





 E’ improbabile che la ricerca scientifica sia in grado nei prossimi anni di produrre 
RCT in grado di comparare l’efficacia di diversi regimi antibiotici rispetto 
all’outcome « prevenzione della malattia reumatica» nei paesi occidentali

 Dobbiamo necessariamente affidarci ai dati raccolti in anni passati tramite studi 
di qualità metodologica non ottimale ma i cui risultati chiaramente 
dimostravano come il trattamento antibiotico della faringite streptococcica si 
associasse ad una riduzione del rischio del 70% oltre che delle complicanze 
suppurative

 I diversi approcci utilizzati dalle varie linee guida in US così come in UK sono 
risultati fallimentari sul campo scarsa compliance dei medici alle linee guida

 L’impiego del test rapido ed il trattamento selezionato dei casi confermati di 
faringite streptococcica permette di selezionare i casi da trattare e, quindi, un 
uso razionale della terapia antibiotica
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