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Pre-antibiotic era

• Era of pus drainage, amputations and laudable 
pus…

• Wards full of suppurating wounds…

• Mortuary filled with victims who had been 
felled by organisms that we often disregard 
these days e.g. Streptococcus pneumoniae and 
Streptococcus pyogens.



Semmelweiss (1818-1865)

Nel 1850 dimostrò l’importanza
dell’igiene delle mani nella
trasmissione delle infezioni negli
ospedali: Tra marzo e l’agosto del
1848, riuscì con tale approccio a
ridurre immediatamente il tasso di
mortalità dal 18.3% all’ 1.3%



Antibiotic Era 

• Antibiotics were hailed as 
“miracle drugs” after their initial 
introduction in 1940s. 

• Penicillin, the wonder drug, saved millions of lives in the 2nd 
world war and many mothers were saved from puerperal 
sepsis.

• Their widespread availability and success led to such 
dramatic reduction in the morbidity and mortality caused by 
infectious diseases that many thought it was time to “close 
the book” on infectious diseases. 
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Introduction 
• As if proving Darwin’s theory of 

“Survival of the fittest”, the bacteria 
underwent a rapid hitherto 
unprecedented evolution to circumvent 
this menace to their survival.

• Being single celled and endowed with 
the ability to multiply rapidly, the 
change was almost natural and 
spontaneous. 

RESISTANCE !!!



“Drug resistance follows the drug like a 
faithful shadow.”

- Paul Erhlich 1854-1915

“It is not difficult to make microbes 
resistant to penicillin in the laboratory by 
exposing them to concentrations not 
sufficient to kill them, and the same thing 
has occasionally happened in the 
body…there is the danger that the ignorant 
man may easily under-dose himself and by 
exposing his microbes to non-lethal 
quantities of the drug make them 
resistant.”

-Alexander Fleming, Nobel prize lecture, 1945



Infectious Diseases Society of 
America Superbug Hit List

• Methicillin-resistant Staphylococcus aureus

• Vancomycin-resistant Enterococcus faecium (VRE)

• ESBL producing Escherichia coli and Klebsiella spp.

• Carbapenem resistant Acinetobacter baumannii

• MDR Pseudomonas aeruginosa
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Magnitude of Antimicrobial Use 

• Antibiotics are the second most commonly used 
class of drugs in the United States

• More than 8.5 billion dollars are spent on anti -
infectives annually

 200-300 million antimicrobials prescribed annually

 53% for outpatient use

• 30-50% of all hospitalized patients receive 
antibiotics

• Studies estimate up to 50% of antibiotic use is 
either unnecessary or inappropriate across all type 
of health care settings

Clin Infect Dis 2007; 44:159-177



Antibiotic are misused in a variety of ways

• Given when they are not needed

• Continued when they are no longer necessary-
duration

• Given at the wrong dose-renal and weight-
based dosing

• Broad spectrum agents are used to treat very 
susceptible bacteria

• The wrong antibiotic is given to treat an 
infection





TCI, time to culture-based identification results ; TDI, time to direct 

identification results.

Time to identification

– The median time to positivity was 12.2 hours (IQR: 8.2-
17.5), ranging from 10.4 h 
(IQR: 7-15.1) for 
Gram-negative bacteria, to 15.2 h (IQR: 10.3-18.5) for 
Gram-positive isolates. It was 16.4 h (IQR: 10.3-28) for 
yeasts and 10.5 h (IQR: 6-16) for polymicrobial cultures. 

– The median time to identification for the direct method 
was 19.5 hours (IQRs: 14.3-26.5 h) (range: 17.2 h for 
Gram-negatives to 21.5 h for gram-positives and yeasts) 
and that for the comparison culture-based method was 
41.7 h (IQRs, 35.5-53 h)
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A Balancing Act

Appropriate initial 

antibiotic while improving 

patient outcomes and 

heathcare

Unnecessary

antibiotics and adverse 

patient outcomes and 

increased cost

Antimicrobial Therapy 

Anti-

Microbial

Stewardship




