ANTIBIOTICI:
NOVITA E PROBLEMI

Nicola Principi




Problemi da affrontare e risolvere per
una corretta prescrizione antibiotica

Identificazione dell'etiologia batterica della
malattia da trattare

Identificazione del presunto o del reale
batterio responsabile

Scelta dell'antibiotico adeguato (spettro,
sicurezza e tollerabilita, costo)

Scelta della posologia adeguata (dose totale in
funzione della sede, frazionamento e durata)

Valutazione degli eventi avversi immediati e di
quelli a lungo termine




ANTIBIOTIC PARADIGM

Excessive / inappropriate
antibiotic use

Failure of antibiotic treatment Antibiotic resistance
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Numero di antibiotici approvati per uso
clinico nel mondo

(da Esposito S, et al. Atti Congresso SIP 2014)

B Tetracicline

B Lipopeptidi

B Macrolidi/Lincosamidi/
Streptogramine

Chinoloni
B Altri

Oxazolidinoni
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Five most common therapeutic categories of drugs causing unintentional overdoses, allergic
reactions, and adverse effects in children and adolescents treated in emergency departments—United
States, 2004 to 2005

Unintentional overdose Allergic reaction Adverse effect
(n = 71,224) (n = 55,464) (n = 20,024)
Annual Annual Annual
Therapeutic Cases, estimate, Therapeutic Cases, estimate, Therapeutic Cases, estimate,
category n n (%) category n n (%) category n n (%)
Analgesic 2390 14,612 (20.5) § Antimicrobial agents 1,269 33,696 (60.8) Antimicrobial agents |65 4414 (22)
medications
Respiratory 456 11,331 (15.9) Analgesic medications 157 5,093 (9.2)  Psychotropic 125 2,639 (13.1)
medications medications
Psychotropic 282 7,102 (10) Multiple agents 178 3,713 (6.7)  Multiple agents |45 2,127 (10.6)
medications
Neurologic 301 7,058 (9.9)  Respiratory 104 3274 (59) Respiratory 78 2,075 (10.4)
medications medications medications
Cardiovascular 280 6,519 (9.2)  Psychotropic 42 1,232 (2.2)  Neurologic 93 1,821 (9.1)
agents medications medications

from Cohen AL, et al. J Pediatr 2008




Antibiotic exposure and growth
(from Saari A, et al. Pediatrics 2015)
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6114 healthy boys and 5948 healthy girls




Infant antibiotic exposure and the development of childhood

overweight and central adiposity
From Azad MB, et al. Intern J Obesity, 2015

QOutcome All children Girls Boys
Model
N OR (95% CI) N OR (95% CI) N OR (95% (i)
Overweight—age 9
Crude association 616 1.87 (1.23-2.82) 270 1.76 (0.96-3.23) 346 1.91 (1.08-3.38)
Adjusted model 1? 595 1.79 (1.15-2.79) 262 1.49 (0.77-2.87) 333 2.07 (1.10-3.88)
Adjusted model b 484 1.74 (1.04-2.94) 210 1.20 (0.53-2.70) 274 2.19 (1.06-4.54)
Overweight—age 12
Crude association 431 2.16 (1.31-3.58) 182 1.35 (0.66-2.78) 249 3.16 (1.51-6.60)
Adjusted model 7" 408 2.24 (1.26-3.97) 174 1.21 (0.52-2.82) 234 4.04 (1.68-9.69)
Adjusted model 2 386 2.56 (1.36-4.79) 164 1.13 (0.46-2.81) 222 5.35 (1.94-14.72)
High central adiposity—age 12
Crude association 428 1.80 (1.14-2.85) 180 1.57 (0.79-3.11) 248 1.93 (1.03-3.61)
Adjusted model 1° 405 1.86 (1.11-3.13) 383 1.49 (0.68-3.25) 233 2.59 (1.21-5.54)
Adjusted model y i 383 2.10 (1.19-3.70) 162 1.59 (0.68-3.68) 221 2.85 (1.24-6.51)

Abbreviations: OR, odds ratio; Cl, confidence interval. *Adjusted for birth weight, breastfeeding, smoke exposure at birth, family income, sibship (any siblings
at age 7), diet (milk consumption at age 9 or Youth Healthy Eating Index score at age 12), physical activity at age 9, current asthma, maternal asthma.
bAdjusted for all covariates in Model 1, plus maternal overweight.
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Framework for host-microbiome development

in health, dysbiosis, and disease
(from Vangay P, et al. Cell Host & Microbe 2015)

13 month
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Trajectories for infant recovery after

antibiotic exposure
(from Vangay P, et al. Cell Host & Microbe 2015)
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Antibiotics can influence groth because they
modify microbiota.

Growth of microbiota-free animals is not
influenced by antibiotic administration in
early life

Increase in gut hormones with increase in appetite and
reduction of satiety

Regulation of insulin action and glucose metabolism
Stimulation of low-grade inflammation

Increase in host energy absorption by fermenting otherwise
indigestible foods




Meta-analysis of antibiotic use during

pregnancy and risk of wheezing/asthma in
childhood

(from Zaho D, et al. Pediatr Allergy Immunol 2015)

Study %
ID OR (95% CI) Weight

First trimester
Stensballe et al (2013) -— 1.09 (0.70
Jedrychowski et al (2006) - 1.09 (0.90
Subtotal (I-squared = 0.0%, p = 1.000) 1.09 (0.92

Second trimester
Stensballe et al (2013) 1.20 (0.86
Jedrychowski et al (2006) " 1.13(0.99
Subtotal (I-squared = 0.0%, p = 0.740) 1.14 (1.01

Third trimester

Stensballe et al (2013) . 1.40(1.05
Jedrychowski et al (2006) T 1.28 (1.01

Subtotal (I-squared = 0.0%, p = 0.638) 1.33 (1.1

Overall (l-squared = 0.0%, p =0.699) 1.17 (1.07

NOTE: Weights are from random effects analysis
I
5 15

Protective Risk factor




Combined effect of antibiotic exposure during
infancy, bronchiolitis and TLR4 polymorphisms on
asthma development during school-age

(from Lee E, et al. Allergy Asthma Immunol Research 2015)

Kk Brichichis di‘e:?:g;?s R ot Vatarts o df;‘:g‘s?s

exposure  history N (%) (95% Cl) exposure  TLR4 N (%)

No No  M9AIBET) 100 N CHTT 28585326

Yes No ISR 13 001 N CC 22318(58)
(105172

No Ys 208 1% 008 Yes CRTT 15230(174)
117328

Yes 66/324(2031) 382
(275531)

<0001 Yes 211140 (24 4)

a0OR*
(95% Cl)

1.00

15 02020
(0.79-3.04)

156 02283
(0.76-3.23

346 00006
(1.71-7.03)

Pvalue

Bronchiolitis Variants of
history

No
No

Yes

TLR4

CT+IT
CC

CT+IT

Asthma
diagnosis, Pvalue
35/146(4.69) 1.00
30/412(1.28) 187 00333
(1.053.34)
6/65(3.23) 251 0.0513
(1.00-6.65

11/82(26.19) .25
(202-1367)

*Adjusted by age, gender, body mass index, a parental history of any allergic diseases, exposure to tobacco smoking, and household income

a0R, adjusted odds ratio; Cl, confidence interval.




Very-early-life exposures influence asthma

and allegy development
(from Fujimura and Lynch. Cell host &Microbe 2015)

Gut microbiome diversity



Education of prescribers and the public

on prudent antibiotic use
(from Lee CR, et al. Biomed Res Intern 2015)

The public

Children
7-15yr

Junior students
(7-11yr)

Senior students
(12-15yr)

Adults
>16yr

The adult public

Changing
behavior

Farmers,
aquaculturists

Education

Compulsory
education

Curriculum,
educational game

(e.g., e-Bug)

National campaigns

National guidelines/
leaflets, campaigns
(poster, TV,
Internet, radio,
newspapers, and
websites), and policy

Curriculum Medical

students
Problem-based 18-30yr
curriculum,
internship/traini
(e.g., PAUSE) Undergraduate
students

(18-25yr)

Professional
training
(20-30yr)

Antimicrobial
stewardship
program (ASP)
Interactive seminars,

educational outreach Medical
» visit, : T professionals
mailing campaigns, 30y
gui teli 1 ﬂets, 230 yr
small group education
focusing
on evidence-based
medicine, and
communication skills

Medical doctors,
nurses, dentists,
pharmacists,
veterinarians, and
midwives
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Outpatient antibiotic
use in childen

From Vaz LE et al. Pediatrics 2014




Impact of national guidelines on prescribing of third
generation cephalosporins (A) and penicillin/ampicillin (B) for

pediatric CAP from 2010 to 2012 in the USA
(from Williams DJ, et al. Pediatrics 2015)
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7 of treated children and average number of packages per 100
resident children for the 10 most prescribed AB in the
Lombardy region and in the children followed by the reference

group of Fedia’rricians
(from Piovani D, et al. J Clin Pharm Ther 2013)

Packages /100 residents

Amoxicillin/clavulanate |

Cefpodoxime | &
Ceftriaxone | 3
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