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44 |Gzek (38 ICU + 6 Tox)

4000 pacientd/rok

Kompletni organova nahrada + ECMO centrum pro oblast
Ober- a Mittelfranken
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Kdo nezna historii, je nucen si ji zopakovat...
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ATB vedla ke snizeni Umrtnosti v

USA o 220/100 000 osob
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Armstrong, G.L. et al., JAMA, 1999
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“An ignorant man may
under-dose himself...
make them resistant,

rendering penicillin
ineffective
in the future.”

Alexander Fleming
1881-1955
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Prognéza pro rok 20

Narust karbapenem rezistentnich kmend

I\/III/F)f\DI//\LN‘/

Zvysujici se pocet k antibiotikim rezistentni

kapavky J C E

Ostatni

Nardst rezistence Clostridia difficile
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NTIBIOTICKA REZISTENCE

Zasadni spoleé¢ensko-medicinsky problém

Rezistence je prirozeny evoluéni jev

Vyznamné akcelerovana lidskou ¢innosti

Stovky mechanizmu rezistence

Antibiotic Targets

Cell Wall
p-lactams
Vancomycin \

DNA/RNA Synthesis
Fluoroquinoclones
Rifamycins

Folate Synthesis
Trimethoprim
Sulfonamides

Cell Membrane Protein Synthesis

Daptomycin Linezolid
Tetracyclines
Macrolides

Aminoglycosides
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Antibiotic Resistance

Inactivating Enzymes
p-lactams
Aminoglycosides
Macrolides
Rifamycins

e

Efflux
Fluoroquinolones
Aminoglycosides
Tetracyclines
p-lactams
Macrolides
Immunity

& Bypass
Tetracyclines
Trimethoprim
Sulfonamides

Target Modification
Fluoroquinolones
Rifamycins
Vancomycin
Penicillins
Macrolides
Aminoglycosides
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ANTIBIOTIC RESISTANCE
HOW IT SPREADS
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ANTIBIOTICS
D
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Antibiotics are
given to food producing animals
and crops

Antibiotic resistance happens
when bacteria change and become
e i v 66 A, resistant to the antibiotics used to

which can result in drug-resistant treat the infections they cause.
bacteria develaplng in the gut

|
A

Patient attends hospital or Drug-resistant bacteria spreads
clinic o ather patients through poor hyglens
and unclean facilities

Ammals develop drug-
resistant bacteria in their gut

!

(<)

Drug-resistant bactenia reaches
humans through food, the
environment (water, soil, air} or by
direct human-animal contact

1

Drug-resistant bacteria spreads
to the general public
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ANTIBIOTICKA REZISTENCE

AMR in 2050
/" 10 million
Tetanus
60,000
Road traffic
accidents Cancer
1.2 million 8.2 million
700,000
(low estimate)
Measles Cholera
130,000 100,000—
120,000
Diarrhoeal
disease Diabetes
1.4 million 1.5 million
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ANTIBIOTICKA REZISTENCE
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14 |-
12|
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1983-1987 1988-1992 1993-1997 1998-2002 2003-2004

. Celkovy pocet novych antibiotik v pétiletych
intervalech _
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ANTIBIOTICKA REZISTENCE

Profit only achieved
inyear 23

9

Preclinical Clinical On patent sales Off patent sales
research research
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Nova ATB primo pod nosem? NATULE ...

Home | News & Comment ‘ Research | Careers & Jobs | Current Issue | | Audio & Video | For Auf

rchive Volume 535 Issue 7613 Articles > Article

 Produkt Staf. Lugdunensis N p——
e |y g dunin View ull access options »
» Thiazolidinovy cyklicky peptid B o
* Antimikrobialni aktivita Human commensals producing a novel antibiotic

- Baktericidni k MRSA, enterokokdm mpalr pathogen colonization

Alexander Zipperer, Martin C. Konnerth, Claudia Laux, Anne Berscheid, Daniela Janek,
Christopher Weidenmaier, Marc Burian, Nadine A. Schilling, Christoph Slavetinsky, Matthias
Marschal, Matthias Willmann, Hubert Kalbacher, Birgit Schittek, Heike Brotz-Oesterhelt,
Stephanie Grond, Andreas Peschel & Bernhard Krismer
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Nezdolna bakterie zabijela v USA. Pripravme
se na nefunkéni antibiotika

Odbornici po celem svété uz dlouho varuji pfed nadmérnym uzivanim antibiotik.
Bakterie si totiz vytvareji rezistenci a antibiotika pak ztraceji uéinnost. V USA bakterie
odolala vSem dostupnym antibiotikim a zabila pacientku v Nevadé. Obéti je ale

mnohem vice. Lékafi varuji, Ze situace se bude zhorSovat.
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* Objeveny jiz temer pred 100 lety

* Anti-inflamatorni, antimikrobiani a imunomodulacni vlastnosti

* Pritomny u vsech zivych organizmu (vCetné bakterii...)

* Peptidy ruzné struktury o 10 — 50 aminokyselinach

* Nizsi riziko vzniku rezistence

* U cloveka napr. defensiny, cathelicidiny

» Produkovany neutrofily, makrofaqgy, epitelialnimi bb., keratinocyty
* Nekolik mechanizmu ucinku
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Disordered toroidal pore
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Talactoferrin in Severe Sepsis: Results From the
Phase I1/11l Oral tAlactoferrin in Severe sepslS Trial

hospital mortality
talactoferrin 28,1% v
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Probability of potients surviving

log-ronk test P=valve: 0.201

0.0 =~ Talactoferrin
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Time to Death (Days)

cebo 17,8%, p=0,037

o

el

30,1% vs placebo 20,6%, p=0,036

Conclusions: Administration of oral talactoferrin was not associ-
ated with reduced 28-day mortality in patients with severe sepsis
and may even be harmful. (Crit Care Med 2015; 43:1832-1838)
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Ini peptidy

Antimicrobial Peptides: An Emerging
Category of Therapeutic Agents

Klinikum Niirnber

TABLE 1 | Selected AMPs in clinical phase of development.
AMP Description Phase Indication Administration Clinical trial identifier
if available
Pexiganan  Analog of magainin (skin Phase Il Infected diabetic foot ulcers Topical cream NCT00563394,
(MSI-78) of African clawed frog) NCT00563433
Omiganan Derived from indolicidin Phase I/l Catheter infections and rosacea Topical gel NCT00231158,
(bovine) NCT01784133
Lytixar Synthetic antimicrobial Phase I/l Uncomplicated Gram-positive skin infections, Topical hydrogel NCT01223222,
(LTX-109) peptidomimetic impetigo, and nasal colonization with S. NCT01803035,
aureus NCT01158235
hLF1-11 Derived from lactoferricin Phase I/Il Bacteraemia and fungal infections in Intravenous treatment (in saline) NCT00509938
(human) immunocompromized haematopoetic stem
cell transplant recipients
Novexatin Derived from defensins Phase Il Onychomycosis (fungal nail infection) Topical brush-on-treatment
(NP-213) (human)
CZEN- Dimeric octamer derived Phase llb Vaginal candidiasis Vaginal gel
002 from a-MSH (human)
LL-37 LL-37 (human) Phase I/Il Hard-to-heal venous leg ulcers Polyvinyl alcohol-based solution
for administration in the wound
bed
PXLO1 Derived from lactoferricin Phase Il Prevention of post-surgical adhesion Hyaluronic acid-based hydrogel NCT01022242
(human) formation in hand surgery for administration at the surgical
site
Iseganan Derived from protegrin 1 Phase Il Oral mucositis in patients receiving Oral solution NCT00022373
(1B-367) (porcine leukocytes) radiotherapy for head and neck malignancy
PAC-113 Derived from histatin 3 Phase Il Oral candidiasis in HIV seropositive patients Mouthrinse NCTO00659971
(human saliva)
COLOURS
of Sensis
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Category of Therapeutic Agents
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j I >Antimicrobia| Peptides: An Emerging
ni peptidy

Evidence based?

In-vitro vs in-vivo efekt?

Biologicka dostupnost?

Bezpecnost?
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Frederick Twort Félix d 'Hérelle George Elieva

Viry specificky napadajici bakterialni bunky

Bakteriofagy objeveny v roce 1915

Uzivany k lécbe tezkych strevnich infekci

Vytlaceny do pozadi po objevu ATB

Dodnes popularni v Rusku a zemich byvalého Sovetskeho svazu (Gruzie), Polsku
Vyuziti samotnych fagu, popr. fagovych lysinG

Klinikum Nﬁrnberﬂ



Phage therapy Lysin therapy and prophylaxis

Infection

i
¢ The ultimate goal is — Yae
Hounc{s: of ?’Elf' -;;'Y‘TT‘T »  sufficient bacterial killing to a;gﬁiign o
amplification EEEE ) prevent or alleviate infection G i
(successive Replication  and/or clinical symptoms ccurs wihin

seconds after

~30 min cycles) lysin contact
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| Time for Tailored Antimicrobials: Adapted
rapie Bacteriophages in the ICU*
June 2015 ¢ Volume 43 * Number 6

Baktericidni, rychly Ucinek

Interakce s imunitnim systemem
Jedna davka Inflamatorni odpoved

Transdukce genu kodujicich ATB
rezistenci

Fagove “knihovny”
NEIETe)Y Rapidni detekce patogent

Klinikum Nﬁrnberﬂ

Minimalni ovlivneni mikroflory

Malé riziko rezistence




Journal of
Antimicrobial

J Antimicrob Chemother 2013; 68: 2111-2117
doi:10.1093/jac/dkt131 Advance Access publication 30 April 2013 Chemotherapy

Delivery of the endolysin Cpl-1 by inhalation rescues mice with fatal
pneumococcal pneumonia

Jan M. Doehn, Katja Fischer?, Katrin Reppel, Birgitt Gutbier!, Thomas Tschernig?, Andreas C. Hocke?,
Vincent A. Fischetti3, Jutta L6ffler3, Norbert Suttorpl, Stefan Hippenstiel! and Martin Witzenrath!*

Application
100 ’
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0 24 48 72 96 120 144 168 192 216 240
Time after infection (h)

«  Experimentélni a in-vitro studie prokazaly efektivitu bakteriofagd, popr. lysinG proti:
Pseudomonas aeruginosa, Streptococcus pneumoniae, Bacillus anthracis, Staphylococcus aureus, Klebsiella pneumoniae,

Clostridium dificille
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v PhagoBurn

Project initiated on June 15t 2013
Grant of 3.85 M€. Budget: 4.9 M€

Treatment of infected areas:
— in the burn wound

— in the donor skin site
— on the grafted skin

Two products

— PP0121 against Escherichia coli infections (inc. ESBL strains):(15 phages

— PP1131 against Pseudomonas aeruginosa{13 phages
FP7 partners and project participants

CH 4. N o
o @@ SO0 L R
sy s e statiteC wimmisin ST, i -
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\——- Management 5 partners 12 participants
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 Vyuzitl bakteriofagl k prenosu gend menicich senzitivitu k ATB
« Obrovsky vyznam v lécbe nozokomialnich infekci
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Pouze jBOO 000 roéﬁnych druhUJe farmakologicky-
prozkoumano

Dedtié pralesy velkou ”fytod}%emmkoﬁeznamou
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TABLE

1—Continued

Scientific name

Camellia sinensis

Peganum harmala
Cannabis sativa

Compound

Catechin

9
B-Resercyclic acid

Class

Shigella

Activity!

Relative
toxiciy”

Reparment SN Ebiology, Miami Universi

Common name
Green tea
TABLE 1. Plants containing antimicrobial activity”
Common name Scientific name Compound Class Harmel, ruc
Alfalfa Medicago sativa ? Gram-p gz:ﬂ"a
Allspice Pimenta divica Eugenol Essential oil General| Hops
Aloe Aloe barbadensis, Latex Complex mixture Coryneb
Aloe vera Strep 110 rseradish
Apple Malus sylvestris Phloretin Flavonoid derivative General| 1 ssop
Ashwagandha Withania somniferum  Withafarin A Lactone Bacteria| ( Jﬁ panese) herb
Aveloz Euphorbia tirucalli ? S. aurer Luntam;
Bael tree Aegle marmelos Essential oil Terpenoid Fungi
Balsam pear Momordica charantia  ? General
Barberry Berberis vulgaris Berberine Alkaloid Bacteria| Lavender-cotton
Basil Ocimum basilicum Essential oils Terpenoids Salmone| Legume (West
Bay Laurus nobilis Essential oils Terpenoids Bacteria| Zfrica)
Betel pepper Piper betel Catechols, eugenol  Essential oils General| | 0 on balm
Black pepper Piper nigrum Piperine Alkaloid Fungi, [f Lemon verbena
Micro
E. fael
Blueberry Vacciniwm spp. Fructose Monosaccharide E.coli | [icosice
Brazilian pepper tree  Schinus terebinthifolius  Tercbinthone Terpenoids General Lucky nut, yellow
Buchu Barosma setulina Essential oil Terpenoid General| 1.0 nul;ncg
Burdock Arctium lappa Polyacetylene, tannins, ~ Bacterial Mmg‘ol N
terpenoids Mesquite
Buttercup lus bulbosus ~ Protc Lactone General| 4 hain tobacco
Caraway Carum carvi Coumarins Bacterial Oak
Cascara sagrada Rhamnus purshiana ~ Tannins Polyphenols Viruses,
Anthraquinone
Cashew Anacardium pulsatilla  Salicylic acids Polyphenols P.acnes| e oil
Bacteria| Onion
Castor bean Ricinus communis ? General Orange peel
Ceylon cinnamon Cinnamomunt verum  Essential oils, Terpenoids, tannins General| Oregon grape
others
Chamomile Matricaria chamomilla  Anthemic acid Phenolic acid M. tber| Pao darco
hemi] PP
— Coumarins Viruses
Chapparal Larrea tridentata Nordihydroguai-  Lignan Skin bag p. e flower
aretic acid Peppermint
Chili peppers, Capsicum annuum Capsaicin Terpenoid Bacteria| Periwinkle
paprika Peyote
Clove Syzygium aromaticum  Eugenol Terpenoid General Poinseltia
Coca Erythroxylum coca Cocaine Alkaloid Gram-n: Poppy
y . cocel | potato
Cockle Agrostemma githago ? General Prostrate knotweed
Coltsfoot Tussilago farfara ? General| Purple prairie clover
Coriander, cilantro Coriandrum sativum ? Bacterial Quinine
Cranberry Vaccinium spp. Fructose Monosaccharide Baclerial Rauvolfia, chandra
Other ;
Dandelion Taraxacum officinale ? C. albic
Dill Anethum graveolens Essential oil Terpenoid Bacteria| Sassafras
Echinacea Echinaceae ? General S
o avory
angustifolia Senna
Eucalyptus Eucalyptus globulus Tannin Polyphenol Bacteria| Smooth hydrangez
N ydrangea,
. [ Terpenoid . seven barks
Fava bean Vicia faba Fabatin Thionin Bacterial ¢ -1 oolant
L . X plan
Gamboge Garcinia hanburyi Resin General| g 704 e wort
Garlic Allium sativum Allicin, ajoene Sulfoxide General Sweet flz 1 .
. weet flag, calamus
Sulfated terpenoids Tans
Ginseng Panax notoginseng Saponins E. €0h, Tarragon
Staph;
phytos
Glory lily Gloriosa superba Colchicine Alkaloid General
Goldenseal Hydrastis canadensis Berberine, Alkaloids Bactcriam
hydrastine trypanosomes
Plasmodia
Gotu kola Centella asiatica Asiatocoside Terpenoid M. leprae
Grapefruit peel Citrus paradisa Terpenoid Fungi

TABLE 6. Compounds with anti-HIV activity

Target Compound Class Plant Reference(s)
Reverse transcriptase  Ellagitannin Tannin — 155
Hydroxymaprounic acid, Terpenoids Maprounea africana 173
hydroxybenzoate
Betulinic acid, platanic acid Terpenoids Svzigium claviflorum 74
Catechin Polyphenol — 147
Faicalein, quercetin, Flavonoids Quercus rubra, others 165, 208, 216
myricetin, baicalin
Nigranoic acid Terpenoids Schisandra sphaerandra 212
Amentoflavone, scutellarein,  Flavonoids, flavones — 96, 146, 164, 165,
others 208, 217, 218
Benzophenanthridine Alkaloid — 200, 217
Protoberberine Alkaloid — 217
Psychotrines Alkaloids Ipecac (Cephaelis ipecacuanha) 217
Michellamine B Alkaloid Ancistrocladus korupensis 142
Suksdorfin Coumarins Lomatium suksdorfii 126
Coriandrin Coumarin Coriander (Coriandrum sativum) 99
Caffeic acid Tannin Hyssop officinalis 119
Cornusin, others Condensed and hydro-  Cornus officinalis and others 111
lyzable tannins
Swertifrancheside Flavonoid Swertia franchetiana 172
Salaspermic acid Flavonoid Trypterygium wilfordii 40
Glycyrrhizin Flavonoid Licorice (Glycyrrhiza rhiza) 102, 242
— Protein Cactus (Opuntia streptacantha) 3
Methyl nordihydroguaiaretic ~ Lignan Many trees 80
acid
Thuja polysaccharide Polysaccharide Thuja occidentalis 160
Lignin-polysaccharide Japanese white pine (Pinus parvifloria) 126

Integrase

Protease

Adsorption

Viral fusion

Syncytium formation

Interference with

cellular factors

Unknown

MAP30, GAP31, DAP 32,
DAP 30

Caffeic acid

Curcumin

Quercetin

Carnosolic acid
Ursolic acid

Mannose-specific lectins

Schumannificine 1
Prunellin

Mannose- and N-acetyl-
glucosamine-specific
lectins

Propolis
Michellamine B
MAR-10

Chrysin

29,000-mol-wt protein

Hypericin

Camptothecin

Trichosanthin, momor-
charins

Jacalin
Zingibroside R-1
Thiarubrines
Chrysin

complexes

Flavonoids, flavones
Proteins

Lectins

Terpenoid
Terpenoid
Flavonoid

Terpenoid
Terpenoids
Flavonoids, flavones

Lectins

Alkaloid
Polysaccharide

Lectins

Mixture
Alkaloid
Polysaccharide

Flavone

Protein

Anthraquinone

Alkaloid

Ribosome-inactiving
proteins

Sulfated polysaccharide
Sulfonated polysaccha-
ride

Terpenoid

Terpenoids

Flavonoid

Essential oil/terpenoids

Momordica charantia, Gelonium
multiflorum

Turmeric (Curcuma longa)

Quercus rubra

Rosemary (Rosmarinus officinalis)
Geum japonicum

Snowdrop (Galanthus), daffodil
(Narcissus), amaryllis (Amaryllis),
Gerardia

Schumanniophyton magnificum

Prunella

Cymbidium hybrid, Epiactic hellebo-
rine, Listeria ovata, Urtica dioica

Various trees
Ancistrocladus korupensis
Hyssop officinalis

Chrysanthemum morifolium

Pokeweed (Phytolacca)
St. John’s wort (Hypericum)
9

Cucurbitaceae family

Prunella vulgaris
Viola yedoensis

?
Panax zingiberensis Wu ct Feng
Asteraccac

Chrysanthemum morifolium
Houttuynia cordata

32,67
97, 128-130

20
68
139
67

94
249

20

9,52
142
81

48

41
41,99
169
141

Relative

ity foxicieyr  Reference(s)
a, fungi 25
gram-positive 123
121
122
0.0
0a 14
2.7
1.0
30 26,83,193
24
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 Zefektivneni ucinku ATB pridanim atomu
kovu
« Nij, Co, Bj, Fe...

 Zefektivneni ucinku ATB inhibici
bakterialnich transmembranovych pump
zodpovednych za rezistenci k ATB

* Reserpin, Spinosan A, Sylibin atd.

« Absorbce bakterialnich toxind
« Ochrana bunecnych membran
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» Advanced saarch

Home | Curmant issue | News & commant | Research | Archive * | Authors & refereas v | About the joumal *

home - sdvance online publication - article - Article metrics

Article metrics for:
An extracorporeal blood-cleansing device for sepsis therapy

Joo H Kang, Michael Super, Chang Wing Yung, Ryan M Cooper, Karel Domansky, Amanda R Graveline, Tadanorl Mammoto, Julla B Berthet, Heather Tobin,
Mark J Cartwright, Alexander L Watters, Martin Rottman, Anna Waterhouse, Akiko Mammato, Nazita Gamini, Melissa J Rodas, Anxhela Kole, Amanda

Jlang, Thomas M Valentin, Alexander Diaz, Kazue Takahashi & Donaid E ingbar

Nature Madicing (2014) | doic10.1038/nm 3640

« "umela slezina”

* Extrakorporalni ocistovaci metoda

« Modifikovany Manose binding
lectin protein (MBL)

«  Magnetické mikrocastice

« Vazba na bakterie, viry, kvasinky

* Eliminace z krevniho reciste
pomoci magnetického pole

 VariantouFcMBL navazany na
vnitrni povrch hemofiltru
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Highly efficient Cas9-mediated gene drive for
population modification of the malaria vector
mosquito Anopheles stephensi

Valentino M. Gantz®', Nijole Jasinskiene®™', Olga Tatarenkova®, Aniko Fazekas®, Vanessa M. Macias®, Ethan Bier®?,
and Anthony A. James™<?
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Non-antibiotic treatments for bacterial @

diseases in an era of progressive antibiotic

THERE IS

resistance

STILL HOPE
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