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Our microbes - Some important facts

Our microbe are  part of human life, living on all the surfaces and cavites of the

human body

Majority of these microbes are found in the gut

(but those located at other sites can also have

significant roles)

Lloyd-Price et al. Genome Medicine (2016) 8:51



10 million extra deaths
Per year by 2050

Macroeconomic loss

8 trillions $ loss per year

100 trillions $ by 2050

Antimicrobial Resistance (AMR) scenario



AMR Burden of disease in Europe 
(based on AMR data from 2007 for 5 

MDR pathogens

25.000 extra deaths

2.5 Million extra hospital days

1.5 Billion EURO of  extra hospital costs and loss of  productivity



Population-weighted, average %resistant isolates 

among bacteria from bloodstream infections, 

EU/EEA, 2002-2014 



In Italia l’antibioticoresistenza è raddoppiata tra il 2005 e il 2014



Where antibiotics  

Are used 

Types of use Questionable 

use 

Human use (50%) 

 

20% Hospital  

80% Community 

 

20-50% 

Unnecessary 

Agricultural use 

(50%) 

 

20% Therapeutic 

80% Prophylactic 

/growth 

promotion 

40-80% Highly 

questionable 

 

 

P.F Harrison 1998

USE OF ANTIBIOTICS



N Engl J Med December 2013

Estimated Annual Antibiotic

Use in the United States

Data are shown as approximate 

numbers of  kilograms of  

antibiotics used per year

USA 2013





Percentuali di resistenza riscontrate nei POLLI

AMPICILLINA 73

CEFOTAXIME 19

GENTAMICINA 62

STREPTOMICINA 65

TETRACICLINE 62

TRIMETOPRIM 65

CIPROFLOXACINA 58

CLORAMFENICOLO 25

COLISTINA 0





Skin and soft tissue infections

• The incidence of ambulatory visits and hospital

admissions for SSTIs is increased overtime because of
the ageing of the general population, the increased
number of critically ill patients, the increased number
of immunocompromised patients and the recent
emergence of multidrug resistant pathogens

• S. aureus is the most common cause of SSTIs
worldwide

• Infections caused by Methicillin-Resistant St. aureus
(MRSA) are associated with increased morbidity,
mortality, and costs



Skin and soft tissue infections

The Food and Drug Administration (FDA) proposed a 
new classification of  skin and soft tissue infections, 
namely acute bacterial skin and skin structure 
infections (ABSSSIs), incorporating erysipelas, 
cellulitis, major subcutaneous abscesses and wound 
infections. 

An ABSSSI is a bacterial infection of  the skin with a 
lesion area of  at least 75 cm2, measured by redness, 
edema, or induration

Food and Drug Administration. Guidance for industry acute bacterial skin and skin structure infections: developing drugs for 

treatment. 2013. Available from: http://www.fda.gov/downloads/Drugs/Guidances/ucm071185.pdf. October 2013.





Cellulitis, Wound Infection, and Abscess Represent 
Nearly 13% of All Infections in U.S. Hospitals

• For the six month period of January to June 2010, a projected 9.2 million patients 

were treated in U.S. hospitals for infections of any type

Of the presentations for 

SSSI/SSTI, approximately 

74% were disease types 

that included cellulitis, 

wound infection, and 

abscess, without size 

specification

1. The Hospital Antibiotic Market Guide–Book 2: Diagnosis and Surgery Reports, January 2010–June 2010. AMR. United States Edition. 

* Other diagnostic categories include fever of unknown origin, upper respiratory infections, bone/joint infections, non-surgical prophylaxis, CNS infections, 
cardiovascular infections and eye infections.

** Other diagnoses include ulcer–diabetic foot/leg, ulcer–decubitus, gangrene, dental infection, burn infection, mastitis and lymphadenitis/lymphangitis.

Percentage of Presentations
by Diagnostic Category

Percentage of Presentations
by SSSI Diagnosis
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Moet 2007, Contemporary causes of skin and soft tissue infections in North America, Latin America, and 
Europe: Report from the SENTRY Antimicrobial Surveillance Program (1998–2004)

Primi 10 agenti patogeni batterici responsabili in Europa, 2004  

S. aureus 1732 (37,5) 437 (35,7) 16 (15,8) 216 
(31,0)

40 (34,8) 550 (41,8) 473 (40,5)

P. aeruginosa 555 (12,0) 179 (14,6) 24 (23,8) 97 (13,9) 14 (12,2) 131 (9,9) 110 (9,4)

E. coli 501 (10,8) 123 (10,0) 23 (22,8) 94 (13,5) 11 (9,6) 119 (9,0) 133 (11,4)

Enterococcus spp. 281 (6,1) 84 (6,9) 3 (3,0) 51 (7,3) 8 (7,0) 70 (5,3) 65 (5,6)

Enterobacter spp. 243 (5,3) 53 (4,3) 12 (11,9) 40 (5,7) 6 (5,2) 70 (5,3) 62 (5,3)

CoNS 235 (5,1) 69 (5,6) 4 (4,0) 34 (4,9) 2 (1,7) 69 (5,2) 57 (4,9)

B-Streptococcus 215 (4,7) 31 (2,5) 1 (1,0) 12 (1,7) 12 (10,4) 65 (4,9) 62 (5,3)

Klebsiella spp. 205 (4,4) 59 (4,8) 7 (6,9) 40 (5,7) 5 (4,3) 44 (3,3) 50 (4,3)

P. mirabilis 145 (3,1) 39 (3,2) 1 (1,0) 23 (3,3) 3 (2,6) 35 (2,7) 44 (3,8)

Acinetobacter spp. 87 (1,5) 30 (2,4) 5 (5,0) 21 (3,0) 2 (1,7) 31 (2,4) 18 (1,5)

Totale isolati testati (% dei primi 
10)

4622 (90,8) 1225 (90,1) 101 (95,0) 697 
(90,1)

115 (89,6) 1317 (89,9) 1167 
(92,0)

Regione/rilevanza
Totale 7 anni 
(%)

1998 1999 2000 2002 2003 2004

Ordine di rilevanza di agenti patogeni batterici responsabili di SSTI per regione per gli anni dal 1998 al 2004, determinato in base al 
programma SENTRY

Europa

Insorgenza (%) per anno



17ANGELINI Indagine sulle cSSSI di Datamonitor Healthcare, aprile 2014

Tipologie di agenti patogeni batterici individuati in pazienti affetti da cSSSI sottoposti 
a diagnosi eziologica negli USA e in cinque principali mercati dell'UE, 

MRSA = Staphylococcus aureus meticillino-resistente

Proporzione complessiva di 

MRSA: 23,2% 



Isolamenti di St. aureus e 
oxacillino-resistenza in AOP

Anno 

2012

Anno 

2013

Anno 

2014

Anno 

2015

Anno

2016

Totale 

isolati
849 864 1265 995 1728

Oxa-R 43% 44% 60% 46% 39%

Isolati da 

emocoltura 

(%)

(CVC,+

periferico)

152 

(18%)

157 

(18%)

149 

(11%)

82

(8%)

334

(19%)

Oxa-R 50% 50% 55% 53% 23%

Nel 2016 il 48% ( 233/480di MRSA ) negli isolati da pus da lesione cutanea



Higher Burden of  Infection with CA-MRSA Versus CA-MSSA*

*Pathogens were isolated from several sources, but skin was the most common site of infection in both groups of patients: CA-MRSA, 80%; CA-MSSA, 93%. 
In the MRSA group, N=102; in the MSSA group, N=102. (These N values are for all sources, not only skin). 
CA-MRSA = community-acquired methicillin-resistant S. aureus; CA-MSSA = community-acquired methicillin-sensitive S. aureus.
Davis SL et al. J Clin Microbiol. 2007;45(6):1705-1711.

P<0.001

P<0.001

P<0.015

Infection with CA-MRSA leads to significantly higher rates of hospitalization, initial therapy failure, and 
recurrent infections compared with CA-MSSA





Fattori di rischio di batteriemia da 
MRSA al momento del ricovero

• Diabete mellito (p<0,03) 

• Ospedalizzazione nei 6 mesi precedenti (p<0,02) 

• Terapia chinolonica nel mese precedente (p<0,02) 

• Cellulite od ulcera cutanea al ricovero (p<0,0065) 

• Infezione/colonizzazione da MRSA nei 3 mesi 

precedenti (p<0,001) 

• Presenza di CVC (p<0,001) 
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Gestione clinica delle infezioni della cute e dei tessuti molli

Mod. da Stevens 2014

Non purulenta
Infezione necrotizzante/Cellulite/Erisipela

Purulenta
Foruncolo/Favo/Ascesso

Ispezione/sbrigliamento 
chirurgica/o d'emergenza
•Esclusione processo 
necrotizzante
Prescrizione empirica
•Vancomicina PIÙ
piperacillina/tazobactam

Prescrizioneendovenosa

•Penicillina o
•Ceftriaxone o
•Cefazolina o
•Clindamicina

Prescrizione orale
•Penicillina VK o
•Cefalosporina o
•Dicloxacillina o
•Clindamicina

Prescrizione definita (infezioni necrotizzanti)

Streptococcus pyogenes monomicrobico
•Penicillina PIÙ clindamicina 
Clostridial sp.
•Penicillina PIÙ clindamicina
Vibrio vulnificus
•Doxiciclina PIÙ ceftazidima
Aeromonas hydrophila
•Doxiciclina PIÙ ciprofloxacina

Polimicrobico
•Vancomicina PIÙ piperacillina/tazobactam

Prescrizione empirica1

•Vancomicina o
•Daptomicina o
•Linezolid o
•Telavancina o
•Ceftarolina

Prescrizione empirica
•TMP/SMX o
•Doxiciclina

Prescrizione definita
MRSA
•TMP/SMX
MSSA
•Dicloxacillina o
•Cefalexina

Prescrizione definita
MRSA
•Vedere empirica
MSSA
•Nafcillina o
•Cefazolina o
•Clindamicina

Coltura e 
sensibilità

Incisione & 

Drenaggio

ModerataGrave Lieve GraveModerata Lieve

Incisione & 
Drenaggio
Coltura e 
sensibilità

Incisione & 
Drenaggio
Coltura e 
sensibilità

Caveats
1. Progressive increase in vancomycin minimum inhibitory

concentrations (MICs) in MRSA ( the choice of an alternative

antibiotic regimen is suggested when vancomycin MIC is

greater than 1mg/l )

2. Vancomycin requires a twice daily intravenous administration,

not allowing the treatment of outpatients

3. Therapeutic drug monitoring (TDM) is needed to minimize

the risk of nephrotoxicity and ensure the achievement of

adequate plasmatic concentrations





Characteristics of new therapeutic options for cSSTI (1)



*

^

•ESTABLISH 1-2 studies. 2 large, randomized, double-blinded, phase III trial ssupporting the non inferiority of  a 

6-day course of  tedizolid (200mg once daily) in comparison with a 10-day course of  linezolid (600 mg every 12 h) 

for the treatment of  AB SSTIs. (JAMA 2013; 309:559–569. Lancet Infect Dis 2014; 14:696–705

^ SOLO 1-2 studies; randomized, double-blinded, phase III trials demonstrating the noninferiotity of  a single 

dose of  oritavancin (1200 mg) compared to a 7–10 day course of  twice-daily intravenous vancomycin (1 g every 

12 h) for the treatment of  acute bacterial skin and skin-structure infections caused by Gram-positive pathogens

(N Engl J Med 2014; 370:2180–2190. Clin Infect Dis 2015; 60:254–262)

Characteristics of new therapeutic options for cSSTI (2)



Characteristics of new therapeutic options for cSSTI (3)









Place in therapy Ceftaroline















Two multi-center, randomized, double blind trials of similar design: Dalbavancin 1000 mg + 500 mg 

vs Vancomycin and Linezolid after day 3. DISCOVER 1 (N=573);   DISCOVER 2 (N=739):. 

37

DISCOVER 1 Absolute Difference (95% CI) Percentage Points [1.5 (–4.6 to 7.9)]. DISCOVER 2 Absolute Difference 

(95% CI) Percentage Points [-1.5 (–7.4, 4.6)] Pooled Analysis Absolute Difference (95% CI) Percentage Points [-0.1 (–

4.5 to 4.2)]. 

*Early clinical response was defined as both cessation of spread of the erythema associated with the infection and a 

temperature of 37.6°C or lower at three consecutive readings performed 6 hours apart. ITT, intent-to-treat

1. Boucher HW, et al. N Engl J Med. 2014;370:2169-79. 
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Outcomes by Baseline Pathogen

Early Response at 48-72 Hours
Pooled Analysis of  DISCOVER 1 and DISCOVER 2 

Micro ITT Population

38

There were 2 patients in the dalbavancin arm with methicillin-susceptible S. aureus at baseline who did not receive 

treatment and were counted as non-responders/failures.   

1.dalbavancin for injection Full Prescribing Information. Chicago, IL: Durata Therapeutics, Inc. 2014

*Total number of patients with pathogen.
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Summary of  Adverse Events
Pooled Analysis of  DISCOVER 1 and DISCOVER 2

39

*The P value was calculated with the use of the Cochran-Mantel-Haneszel test, with adjustment for study. The P values for the total number of adverse events and total number of 

drug-related adverse events were calculated by means of Poisson regression.

†The investigator, who was unaware of the treatment assignment, assessed whether the adverse event was related to treatment.

‡The most common adverse events were defined as those that occurred in more than 2% of the patients in either treatment group. A patient may have had more than one event.

1. Boucher HW, et al. N Engl J Med. 2014;370:2169-79. 

Variable

Dalbavancin

(N=652)

No. of patients (%)

Vancomycin/Linezolid

(N=651)

No. of patients (%) P Value*

Treatment-emergent AE 214 (32.8) 247 (37.9) 0.05

Treatment-related AE† 80 (12.3) 89 (13.7) 0.45

Serious AE

Any event 17 (2.6) 26 (4.0) 0.16

Treatment-related serious event† 2 (0.3) 4 (0.6) 0.41

Premature discontinuation due to TEAE 14 (2.1) 13 (2.0) 0.85

Death 1 (0.2) 7 (1.1) 0.03

Most common treatment-related adverse event‡

Nausea 16 (2.5) 19 (2.9) 0.62

Diarrhea 5 (0.8) 16 (2.5) 0.02

Pruritus 4 (0.6) 15 (2.3) 0.01







Pros and cons of new antimicrobial for cSSTI



Take home messages

• Skin and soft tissue infections caused by MRSA are
increasing, and new therapeutic options have recently become
available

• Novel antibiotics with oral formulation or once-weekly
administration may allow early discharge and may reduce
hospitalization-related complications and overall health-care
costs

• Novel antibiotics with reduced toxicity represent good options
for patients with comorbidities

• Studies assessing both the cost efficacy of these new
therapeutic options in real life and the potential role of these
new drugs in specific clinical setting are needed



GRAM + GRAM -

Grazie per l’attenzione


