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TRANSLATIONAL
RESEARCH: FROM
BENCHSIDE TO BEDSIDE

Translation of the achievements
of basic science into everyday
clinical practice
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THE ANTIBIOTIC RESISTANCE CRISIS

©

©

ANNOUNCEMENT COSTS

The rapid emergence of
resistant bacteria is
occurring worldwide

Cost per patient range from
518,588 to $29,069

MORTALITY RATES ATTRIBUTABLE

Mortality rates due to DEATHS
multidrug-resistant organisms More than 700,000 people die

are approximately 30% each year due to MDR
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MICROBIAL BIOFILM

Biofilms pose a serious problem for
public health because of the increased
resistance to antibiotics

An additional resistance mechanism
that escapes conventional clinical

analysis
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DEVICE-RELATED INFECTIONS J TISSUE-RELATED INFECTIONS

S | S, BIOFILMS ARE PRESENT I[N
——a ~emgmees MORE THAN 80% OF ALL
i l—‘ Endocarditis
Central vascular catheters — HUMAN INFECTIONS
P | el
B o I e~ The total annual cost for biofilm
e [ v maineons infections in the USA is $94 billion,
Urinary catheters — I___ Osteomyelitis W|th more than half d mI”IOn deathS
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ANTIBIOTIC PROFILING ON BIOFILM-GROWING BACTERIA

©

AN UNMET CLINICAL NEED
Antibiograms are performed
on planktonic cells and do
not take into account
biofilm-production
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clinical BIOFILM RING TEST® (cBRT)

-+
".1%
Lo

Plate preparation
11l (11 strains)

i
i

Plate analysis

 20minutes  Shours 10 minutes

O.N. Agar plates
are Incubation

ST patent number W02017/1219461 ey ELEMA ﬁ SwGatic



ANTIBIOFILMOGRAMMA
(BIOFILM SUSCEPTIBILITY TEST - BST)

(R Plate 0 Antibiotic
: preparation

treatment

Biofilm
growth

Anti-Biofilm

O.N. Agar plates treatment
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TOLERANCE TO ANTIBIOTICS
IS DIRECTLY RELATED TO THE

LEVEL OF BIOFILM
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Antibiotics

Clindamycin
Daptomycin
Erythromycin
Fusidic Acid
Gentamicin
Levofloxacin
Oxacillin
Rifampicin
Teicoplanin
Tigecyclin
TMP/SMX
Vancomycin

Resistance (%)

MIC (mg/L) BMIC (mg/L) MIC (mg/L)
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8% 83%

MIC: Minimum Inhibitory Concentration
BMIC: Biofilm Minimal Inhibitory Concentration
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“Translation of the achievements of
basic science...”

BIOFILM-ASSOCIATED SURGICAL
SITE INFECTIONS

78-Year-old woman with oral cancer
Tracheostomy over the second tracheal ring

Pectoralis major flap for reconstructive head and neck
surgery

Surgical site infection by: Staphylococcus aureus
Pseudomonas aeruginosa
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BIOFILM ON SUTURE

STAINLESS STEEL
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CO-INFECTION BY S. aureus AND P. aeruginosa

1.D.: XXX Sig. XXX Sesso F MICROBIOLOGIA
Data di Nascita: XXX Eta: 78 Anni PROVENIENZA: OTORINO Materiale: TAMPONE ULCERA
STRAIN: Staphylococcus aureus Pseudomonas aeruginosa
RESULT: Moderate biofilm producer
Antimicrobials mIc INT BMIC INT Antimicrobials .
(me/L) - Daptomycin
Benzilpenicillin -~ >0.5 Amikacin +
Clindamycin  <0. 25 Cefepime
Daptomycin  <0.50 Ceftazidime M ero penem
Erythromycin >2 Ciprofloxacin
FusidicAcid <0,5 Gentamicin
Gentamicin <1 Imipenem
Linezolid 2 Meropenem
Oxacillin >2 PIT
Rifampicin - Piperacillin/Tazobactam (PIT) GentamiCin
TMP/SMX = Trimethoprim/Sulfamethoxazole
Teicoplanin 0,5 +
Tigecycline  0.25
Meropenem

TMP/SMX <10

Vancomycin  £0,5

EUCAST Clinical breakpoints - bacteria (v 9.0)
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DEVELOPMENT OF INNOVATIVE STRATEGIES
FOR THE TREATMENT OF BIOFILM INFECTIONS

ANTIBIOFILMOGRAMMA

SAMPLING Biofilm-specific
antibiotic therapy
CLINICAL CBRT REPORT
ASSESMENT 5 hours measure of

biofilm production
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}’ frontiers

ORIGINAL RESEARCH ARTICLE

Front Cell Infect Microbiol. | doc 10 3389 amb. 2020 561741

Biofilm Production by Carbapenem-Resistant
Klebsiella pneumoniae significantly increases the
risk of death in oncological patients

' Enea Gino Di Domenico’, llaria Cavallo’, Francesca Sivori’, Francesco Marchesi’, Grazia Prignanco’, Fulvia
Pimpinell, Isabella Sperduti’, Lorella Pelagalli’, Fabiola Di Salvo’, ltaria Celesti®, Silvia Paluzzi’, Carmelina
Pronesti’, Fiorentina Ascenzioni’, Luigi Toma®, Assunta De Luca'’, Andrea Mengarelli’ and Fabrizio
Ensoli

“...the presence of strong biofilm-producing Carbapenem-resistant K. pneumoniae
(CRKP) significantly increases the risk of death in oncological patients. Thus, the
assessment of biofilm production may provide a key element in supporting the
clinical management of high-risk oncological patients with CRKP infection.”
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FIELDS OF APPLICATION

@‘ HEALTHCARE
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The strength of biofilm
production is a key risk
factor affecting the
efficacy of
antimicrobial therapy
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CONCLUSIONS

The assessment of biofilm
combined with antibiotic
profiling may help direct

the therapeutic
intervention and improve
the clinical outcome

BST represents a
promising tool to
predict the clinical
outcome of
antibiotic therapy
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ISTITUTO NADIONALE TUMDR) CD ISTITUTO DERNATCLOGICO
REGINA ELENA SAN GAILLICANO

ISTITUTI D0 RICOVERD E CURA 4 CARATTERE SCIENTIFICD
Microbiology and Virology
San Gallicano Institute
|.F.O. Istituti Fisioterapici Ospitalieri

THANKS!

Do you have any questions?

enea.didomenico@ifo.gov.it

—— )



