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Superbugs “bigger risk than cancer”
An extra 10 million people could die every year by 2050 unless sweeping
global changes are agreed to tackle increasing resistance to antibiotics

Deaths per year attributable to Antimicroblal Resistance (AMR) by 2050

Financial cost to
economies of drug
resistance will add
up to $100 tnllion
by 2050
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Aktivity proti rezistenci

- organizacni
- rovny pristup k dg. a lécbé - dostupnost léciv

~ monitoring trend(, mezinarodni dohled a spoluprace

- antibioticky stewardship

~ omezeni ,,over-preskripce, regulace ve veterinarnim lékarstvi a
zemeédeélstvi

- edukace
~ preventivni
~ lepsi diagnostika
~ zlepseni zdravotniho stavu (vyziva, pitna voda)
~ hygiena osob i prostredi, desinfekce
- izolace

-~ vakcinace

- terapeutické




Aktivity proti rezistenci

terapeutické

y

~ vyvoj a vyzkum novych antimikrobnich léciv
~ repurposing (v€. ne-ATB)

~ kombinacni lécba

- drug delivery systémy

- alternativni strategie

- fagy

- imunoterapie...




Vzkriseni starych leciv a jejich
modifikace

~ kombinace dvou pristupu

- ,,hledani ztraceného*
~ dlvody vyrazeni - vedlejsi Ucinky, rezistence, nizsi Ucinnost, cesta
podani, davkovani...

- +: | rezistence, klinické zkusenosti, schvalené, levné, | selekcni tlak
na nova ATB

B TONED MEDIGy

/|

- ,,me-too drugs*
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Drug Resistance Updates
Volume 14, Issue 2, April 2011, Pages 107-117

Conserving antibiotics for the future: New
ways to use old and new drugs from a
pharmacokinetic and pharmacodynamic
perspective
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ESBL Enterobacteriaceae

nitrofurantoin (1954), (piv)mecilinam (1975), fosfomycin (1969)
karbapenem-rezistentni G- bakterie

kolistin (1947), polymyxin B (1964), fosfomycin

MRSA
kotrimoxazol (1974), minocyklin (1960), fosfomycin
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Reviving old antibiotics
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Priklad 1: Fosfomycin

~ Streptomyces fradiae (Spanélsko; Merck)
- 1969

~ unikatni MoA

-  x nizka mg ucinnost

- zajem por. 2010

~ uroinfekce (p. 0.) — systémové infekce (i. v.; MRSA, ESBL G°)
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Priklad 2: sulfonamidy

- 1932
- syntéza - Prontosil rubrum (Bayer/IG Farben)
- zahajeni testovani (i klinické)

- 1935

~ publikace vysledk( (Deutsche Medizinische Wochenschrift)
- aktivita in vivo (mys), zejm. G* koky (G. Domagk)
- mirné skeptické prijeti x 1939 - PN
- zjisténi, ze jde o prodrug — bezbarvy sulfanilamid (1906)
- levné, snadno pripravitelné
- boom - 2. svetova valka
~ do konce 50. let - tisice sulfonamidd




Priklad 2: sulfonamidy

- nevyhody

- prvotni - nizka rozpustnost, nezadouci ucinky, kratky biologicky
polocas, vysoké davkovani, statické

~ Cast lze prekonat
- sekundarni

- vznik rezistence

- vyvoj PNC

- — pokles vyuziti




Priklad 2: sulfonamidy

- nevyhody
- prvotni - EKGNOEPUSENORN, nezadouci (cinky, KERIBIOISIGN

POIBERE, \ysoké davkovani,

~ Cast lze prekonat
- sekundarni
- vznik rezistence
- vyvoj PNC
- — pokles vyuziti
- kombinace s trimethoprimem
~ in vitro popsana na konci 60. let
- FDA approval 1974 (kotrimoxazol)
~ cidni

- postupné pokles vyuziti, ,,okrajové“ indikace




Priklad 2: sulfonamidy
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Susceptibility of Mycobacterium tuberculosis to sulfamethoxazole,
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trimethoprim and their combination over a 12 year period in Taiwan
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The sulfonamides were the first drugs with antltuben:nlm tlet(s. Their use was abandoned and basically

forgotten with the advent of strep and There isa pread belief, University, Taipei, Taiwan
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culosis who was initially treated with TMP-SMX without antituberculous drugs and defervesced on this
treatment. An isolate of M. tuberculosis from this patient was found to be sensitive to TMP-SMX. We examined
how frequently M. tuberculosis is sensitive to TMP-SMX. Isolates were tested for susceptibility to TMP-SMX
on supplemented Middlebrook 7HI0 plates. We found that 43 of 44 (98%) isolates of M. tuberculosis were
susceptible to the combination of 1 pg/ml of TMP and 19 pg/ml of SMX (S1/19 pg/ml). Thus, the vast

Received 9 September 2011; retumed 13 October 2011; revised 31 October 2011; accepted 31 October 2011

Objectives: This study was desngned to determme the susceptibility of dmml |solates of mumdrug resistant
(MDR) and non-MDR M to ond
methoxazole over a 12 year period in Taiwan.

Patients and methods: We examined a total of 117 clinical isolates of M. tuberculosis collected from Southern

majorlty of our M. rubemdaals l.sohles were susceptible to TMP-SMX at an MlC slmllnr to that for M’ycolm' Taiwan, 116 from 1995 to 2006 and an extensively drug-resistant (XDR) isolate in 2009. These included 28 iso-

terium ke , and sensitive rap]d]y gr ng Ialgs susceptible to all four first-line agents, 52 h_/IDR isolates and 36 isolates with a mixed combination of drug
treated with TMP-SMX as part of the gimen. It is possibl um TMP.SMX may be useful in Keseiinca peteme o (e MR and 1 DR Eviate:
with and ded d losis. We feel that a clinical Results: Sulfamethoxazole inhibited 80% growth of all 117 isolates regardless of their susceptibility to the first-

line agents at an MICgg of 9.5 mg/L. The concentration required to inhibit 99% growth was 38 mg/L. There were
no significant changes in the MICsg or MICqo of suliomelhoxazole over a 12 year period. All 117 isolates were
resistant to trimethoprim at =8 ma/L. The ¢ i of at a ratio of 1:19
had no additive or synergistic effects.

Conclusions: Sulfamethoxazole |nh|b|ted lhe growth of dnmcal isolates of M. tuberculosis at achievable concen-
lmuons in plasma after oral i to remained constant over a
2 year period. Trimethoprim was inactive against M. nd i i
nn additional activity. Although the current and prior studies demonstrate that sulfamethoxazole |s active
against M. tuberculosis the search needs to continue for more active, lipid-soluble sulphonamides that are
better absorbed into tissues and have imoroved therapeutic efficacv.

trial looldng at the effectiveness of TMP-SMX as an unﬂmbermlons dmg is worthwhile.

The potential role of trimethoprim-sulfamethoxazole in the treatment of
drug-resistant tuberculosis
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Abstract Tuberculosis (TB) remains a serious public health threat worsened by emerging drug resistance. Mycobacterium

tuberculosis has become resistant not only to front-line drugs but also to second-line antimicrobials directed at
drug-resistant TB. Renewed efforts are devoted for the development of new antibiotics active against TB. Also,
repurposing of other antibiotics is being explored to shorten the time to develop new drugs against M. tuberculosis.
As a result, trimethoprim-sulfamethoxazole (SXT) has emerged as a potential new option to treat drug-resistant TB.
SXT has been found to be surprisingly active against drug-resistant M. tuberculosis, not only in vitro but also in vivo.
The potential role of SXT for the of i resistant, ively drug resistant TB might be explored in
further clinical evaluations.




Priklad 2: Sulfonamidy - modifikace

-~ me-too approach
~ riziko zkrizené rezistence

- nutné kompletni preklinické a klinické hodnoceni

SN NH,
P M |
// \N OH
H
MIC MRSA: 250 uM 3.91 uM

aktivni vuci kotrimoxazol-rezistentnim kmenum
baktericidni

Kratky M., et al. Future Med. Chem. 2021, 13, 1945-1962.



Priklad 3: Isoniazid - modifikace

-~ me-too approach

O
= |\|’NH2 % \ o) H
\/\/\/\/\/\/

T =

NN — N/N

MIC Mth. 1 uM MIC Mtb. 4 uM

MDR-TB >125 uM MDR-TB 4-8 uM
M. avium >250 uM M. avium 4-8 uM

(0] F
i N i /©/ 1<F
N H H

MIC Mtb. <0,03 p
MDR-TB 8-16 uM

Vosatka R., Kratky M., et al. Eur. J. Med. Chem. 2018, 151, 824.
Pflégr V., et al. Eur. J. Med. Chem. 2021, 223, 113668.




Perspektivy boje proti AMR

- ,revival“ starych AM lécCiv
~ viabilni koncept
- VyzZVy
- bezpecnost
- EBM
- PK/PD charakterizace (+ bioanalytika), davkovani
~ zachovani ucinnosti
- financovani a ne-patentovatelnost
- edukace
- organizacni - harmonizace, dostupnost...
- modifikace lécCiv
- muze prekonat rezistenci

- x celé farmakologické hodnoceni

~ repurposing a kombinacni lécba
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