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Antibiotics changed the world



However… 

Discovery Resistance 

• 1945                         2 years

• 1988                         16 years

• 2004                        1 year 



Overuse of antibiotics- the facts
• The unpleasant truth is that our use and misuse of antibiotics has eroded 

their efficiency and fueled the spread of antibiotic resistance

• All antibiotic use, whether appropriate or not, contributes to the 
development and spread of resistant bacteria. 

• Worldwide, antibiotics are used in massive amounts within the health care, 
veterinary and agricultural sectors.

• Antibiotic consumption for human health increased by 36% globally 
between 2000 and 2010, and the demand for antibiotics keeps increasing.



• Antibiotics used in production of food animals was estimated at 
>63,000 tons in 2010. 

• Without major policy changes, consumption 

in the livestock sector is projected to rise by

more than 60% by 2030.

• In the USA 60-80% antibiotics are given to healthy animals.

• Studies show that up to 75% of patients with colds 

are inappropriately given antibiotics. Antibiotics have

no effect at all on colds.



Antibiotic resistance…
• Due to:

• Reduced ability to cure 
common infectious 
diseases such as 
pneumonia, tuberculosis 
and gonorrhea.

• Undermine major medical 
advances such as surgeries, 
treatment of cancer 
patients and care of 
preterm babies.

• Reduced ability to reach 
global health goals such as 
reduction of child mortality 
and improvement of 
maternal health.



Economic burden data of  antibiotic 
resistance
• There is a lack of data on the economic burden of antibiotic resistance

• It was estimated: 

The United States: Up to 20 billion US Dollars direct, and up to 
35 billion indirect

European union: ~1.5 billion Euros
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• Microbes live in a commensal way in the gut, they either:

1. Beneficial bacteria such as Befidobacteria, Lactobacillus 
spp.

2. Harmful bacteria such as Clostridia  spp. (not always)

3. Neutral (not identified yet)

• A healthy person will have a balanced microbiota with 
minimum level of the harmful ones.

• Dysbiosis: when harmful bacteria take over in the system





• Can convert dietary fibre to energy

• Produce some vitamins

• Protect against pathogens

• Reinforce gut barrier

• Boost the immune system

• Enhance liver, kidneys, brain, pancreas and skin functions

• Modulate hormones

• Affect lipids circulation

• And more

What is the role of Gut Microbiota?



We can manipulate the gut microbiota by:



Some evidence 













ANTIBIOTICS ALTER THE BALANCE OF COMMUNITY 
AND FUNCTION OF

INTESTINAL MICROBIOTA
• Studies on the effect of exposure to antibiotics immediately after 

birth show that the abundance and diversity of intestinal microbiota 
change regardless of the kind of antibiotic

• In particular, the abundance and diversity of the intestinal microbiota 
decreases rapidly with exposure to meropenem, cefotaxime, and 
ticarcillin-clavulanate.

• In particular, ticarcillin-clavulanate and ampicillin are associated with 
a marked increase in Klebsiella pneumoniae

• Clindamycin is known to have the greatest effect on the function of 
intestinal microbiota that shows resistance to the pathogenic bacteria 
C. difficile.



• Studies of the effects of clarithromycin, metronidazole, and 
omeprazole on the composition of the pharyngeal and fecal bacterial 
taxa show that these antibiotics may affect 30% or more of the 
microbiota composition, and although the microbiota may partially 
recover, the effects can persist for at least 4 years after exposure.

• Ciprofloxacin was prescribed for 5 days to patients who had not taken 
the antibiotic previously, showed that bacterial taxa decreased by 
approximately one-third, and the taxonomic abundance, diversity, 
and uniformity of the intestinal microbiota decreased.

• Some changes persist after 6 months

• re-exposure to the same amount of ciprofloxacin 6 months later 
showed similar effects on the structure of intestinal microbiota, with 
less efficiency for recovery. 



How can we help our microbiota.

• Increase probiotics, prebiotics and synbiotics in the diet

• Increase dietary fibre 

• No antibiotic unless it is really needed. Also NSAID.

• Increase fruits and vegetables (coloured fruits and veges)

• Nuts 

• Olive oil more than seeds oil

• Lean meat and to minimum level

• Moderate tea and coffee consumption

• Exercise




