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SILVER vs ANTIBIOTIC
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Nosocomial infection is a typical hospitalization infection, which was not manifested
clinically or in incubation at the time of admission, but appears during or after
admission and is determined by this.

(Circolare Ministero Sanità n. 52/1985 )

Nosocomial infections occur with high rates of MORBIDITY and increase in
MORTALITY, also contributing to increase hospitalization COSTS.

The frequency of these infections is generally not in decline.

Nosocomial infection
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Prevalence of HCAI in 
Developed Countries*
* Systematic review conducted 
by WHO, 1995-2008; HCAI: 
health care-associated 
infection.

Incidence of HCAI in 
Developed Countries**
** World Health Organization. 
The Burden of Health Care-
Associated Infection 
Worldwide: A Summary. 2010. 
Accessed Sep 3, 2013.

Health Care-Associated Infection
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Catheter-associated infections
Catheter-associated infections are among 

the iatrogenic complications potentially more dangerous

Four major risk factors are associated with increased

catheter-related infection rates:

 Cutaneous colonization of the insertion site

 Moisture under the dressing

 Prolonged catheter time

 Technique of care and placement of the central line
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 CRBSI

 Exit site 
infection

 Catheter 
tract 
infection

Catheter infection

Discontinuity
points of the 
infusion system

Exit-site

Fibrin net that surrounds the intravascular tract of the 
catheter, where the microorganisms remain trapped 
by the circulatory stream
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Haematic
spread of 
pathogens from 
a distant 
infectious 
process

Catheter infection

Connection 
colonization
contaminated 
fluidPatient's skin

microflora

Contaminated insertion site

Factors promoting related catheter infection

Personnel hands
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 Staphylococcus 
epidermidis

 S. aureus

 Candida

 Enterococchi

Catheter infection

30% access to 
infusion lines 
coming from 
the hands of 
the operator

65% skin adjacent to the emergency site,
contaminate the catheter at the implantation

Micro-organisms most frequently implicated in CI

5% dissemination of germs
from other regions
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Prevention?
2 ALTERNATIVES
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Chlorhexidine
DISINFECTANT AGENT 

The most effective disinfectant agent for cleansing the

skin around the insertion site and for dressing changes

seems to be Chlorhexidine.

Broad-spectrum biocide active against Gram-positive

bacteria weakly against Gram negative bacteria, some

enveloped viruses, and fungi.

It shows poor activity against non enveloped viruses,

and is inactive against bacterial spores.
Chlorhexidine is a divalent cationic 
biguanide molecule that was first 
described in 1954.



10

Chlorhexidine
HOW DOES IT WORK?

At low concentration

 loss of osmoregulatory and
 metabolic capacity
 loss of cytosolic potassium

ions
 inhibition of cellular 

respiration

 bacteriostatic

At high concentration

 loss of membrane integrity
 leakage of cellular contents 
 cell lysis and death

 bactericidal

WARNING
Organic substances limit the disinfectant action. Inactivated by anionic and non-ionic surfactants by inorganic anions present in 
high concentrations in tap water.

 positively charged 
 binds 
 negatively charged 

bacterial surface
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Chlorhexidine
ADVERSE REACTIONS

Mild adverse effects include skin irritation and, more rarely, allergic reactions that include severe anaphylaxis, ototoxicity, 

neurotoxicity.

FDA REPORT

In the USA the number adverse events was 85 between 2007 and 2014, reached 183 in 2015 and 226 in 2016.

Anaphylaxis or shock would have been reported 120 times, skin irritation, erythema and burns, 325. The overall balance includes 

48 potentially lethal events, and 7 deads.

ENGLISH MEDICINES & HEALTHCARE PRODUCTS REGULATORY AGENCY REPORT

First events of anaphylactic reactions to the product were recorded as early as 2012, and the number of adverse events related to 

chlorhexidine increased from 14 in 2007, to 117 in 2016.
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Chlorhexidine
The indiscriminate use could lead to

CHLORHEXIDINE RESISTANCE

Mechanisms of Increased Resistance to Chlorhexidine and Cross-
Resistance to Colistin following Exposure of Klebsiella pneumoniae
Clinical Isolates to Chlorhexidine.

Adapted strains had mutations in two components of phoPQ and
this leads to LPS modification. Exposing these mutated strains to
colistin, it was observed that as many as five of the six adapted
strains exhibited antibiotic resistance.
This is because the changing decreased the negative charge of the
membrane of bacteria and reduced the affinity for substances
with net positive charge such as chlorhexidine and colistin.
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Antibiotic prophylaxis

Antibiotic prophylaxis refers to the 
administration of antibiotics according to 
well-defined modalities, without 
infection in act, with the aim to prevent 
infection.

Do not administer routine systemic antibiotic prophylaxis, either before implantation or during use of an intravascular
catheter, in order to prevent catheter colonization or CRBSI (114). Category IB**

**Guidelines for the Prevention of Intravascular Catheter–Related Infections 

Do not routinely apply prophylactic topical antimicrobial or antiseptic ointment or cream to the insertion site of peripheral
venous catheters (107,213). Category IA**

NEVER USE TO PREVENT

Do not routinely use antibiotic lock solutions to prevent CRBSI. Use prophylactic antibiotic lock solution only in special
circumstances (eg, in treating a patient with a long-term cuffed or tunneled catheter or port who has a history of multiple
CRBSIs despite optimal maximal adherence to aseptic technique) (150-153) Category II **
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A.M.R.
AntiMicrobial Resistance

Antibiotic-resistant microorganism: microorganism that cannot be inhibited in growth or killed at the pharmacological 

concentrations of the molecule following the administration of a «usual» therapeutic dose.

Antibiotic resistance indicates a partial or total loss of activity by an antibiotic vs previously sensitive microorganism. Predicts the 

possible failure of antibiotic therapy.
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Antibiotical Resistance

214,000 newborns are 
estimated to die every year 

from blood infections 
caused by resistant bacteria 
– representing at least 30% 

of all sepsis deaths in 
newborns.

More than 60% of the 
populations in some areas 
carry multidrug-resistant 
bacteria in their normal 

bacterial flora.

It is estimated that the median overall 
increased cost to treat a resistant 

bacterial infection is around 700 USD. 
Novel treatments for multidrug-

resistant infections can cost up to tens 
of thousands of dollars, making them 

unaffordable for many.

Resistance has already 
developed to the last-

line antibiotics for 
gonorrhea, which in 
some cases is nearly 

untreatable. 

With 106 million new cases/year, the consequences of total resistance would be devastating

No studies have demonstrated that oral or parenteral antibacterial or antifungal drugs might reduce the incidence of CRBSI
among adults. However, among low birth weight infants, two studies have assessed vancomycin prophylaxis; both demonstrated
a reduction in CRBSI but no reduction in mortality. Because the prophylactic use of vancomycin is an independent risk factor for
the acquisition of vancomycin-resistant enterococcus (VRE), the risk for acquiring VRE likely outweighs the benefit of using
prophylactic vancomycin.

Guidelines for the Prevention of Intravascular Catheter-Related Infections

ANTIBIOTIC RESISTANCE
KILLS

ANTIBIOTIC RESISTANCE 
SPREADS SILENTLY ACROSS 

THE WORLD

ANTIBIOTIC RESISTANCE 
IS COSTLY

ANTIBIOTIC RESISTANCE
IS HERE NOW



20

Antibiotical Resistance
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Silver Dressings
One of the most urgent threats to the public’s health the major need for 

antimicrobial dressing is NO toxicity and NO bacterial-resistance

Silver dressings are broad spectrum against gram-positive 

and gram-negative bacteria.

Silver ions (Ag+) are released in the presence of exudate, 

binding to bacteria cells. The amount of silver ions released 

are proportionate to the amount of exudate.



22

Silver Dressings
LOW TOXICITY

 Only a small amount of the silver applied to the wound by dressing is 
involved in the antimicrobial action

 Most remain within the dressing or bind to proteins or necrotic 
wound cells

 Systemic absorption is minimal

 Although absorbed at the systemic level, silver is mostly excreted via 
the bile through the faeces, while a small part is excreted through the 
urine

 Silver is not absorbed either by the central or peripheral nervous 
system
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Silver Dressings
Have not yet shown any bacterial resistance

Silver

Active against multiple targets

Reduced possibility to 
develope a resistance 

mechanism

Antibiotic

Active against a single target

Increased possibility to 
develope a resistance 

mechanism

Particularly against MDROs (MultiDrug Resistant Organisms) 
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Silver Line Dressings
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Thank you
For Your Attention


