Chemoterapeutika, antituberkulotika,
imunomodulancia




Sulfonamidy



Bakterie potrebuju k svojmu rastu kyselinu
tetrahydrolistovu

Kyselina tetrahydrolistova je kofaktorom syntezy
tymidinu, purinov a v konecnom doésledku DNA

Neschopnost bakterialnej bunky, na rozdiel od
bunky cicavcej, prepustat intracelularne kyselinu
listovu, je nahradena existenciou enzymatickeho
systemu, umoznujuceho jej syntézu z kyseliny para-
aminobenzoove] (PABA).



 kompetitivna inhibicia PABA
na urovni dihydropteroat syntazy

 UCinkuju aditivne s trimetoprimom —
kompetitivny inhibitor DFR

e bakteriostatické
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Rychla absorpcia - sulfisoxazol
Slaba absorpcia - sulfasalazin

Lokalna aplikacia - sulfacetamid, Ag sulfadiazin
Dlhoucinkujuce — sulfadoxin, sulfametoxazol
Silna vazba na albumin (kompeticia pre
bilirubin)

metabolizacia v peceni

Vylucovanie oblickami (pH)



1) Dobre absorbované, p.o., kratko ucinkujuce:
sulfadiazin, sulfadimidin, sulfisoxazol, sulfametoxazol

2) Dobre absorbovane, p.o., dlho uc€inkujuce
sulfametopyrazin

3) Slaba absorpcia z GIT: sulfasalazin

4) Lokalna aplikacia: Ag-sulfadiazin



Antimikrobialne spektrum

» Sirokospektralne

+ streptokoky a listérie ako
priklady gram +

« E.coli, Proteus, Salmonella
ako gram -



KO-TRIMOXAZOL

Trimetoprim + sulfametoxazol

PNEUMOCYSTIS JIROVECI PNEUMONIA
@ Thisisacommon opportunistic infection

effective therapy.

cells/mL.

complicating AIDS. Cotrimoxazole is the most

@ Prophylaxis with cotrimoxazole is recommended
for HIV-infected patients with fewer than 200 CD4+

»

\\\\‘ .- Other organisms

\
\——1> Pneumocystis jiroveci 3

RESPIRATORY INFECTIONS

@® Cotrimoxazole is effective
against Haemophilis influenzae.

treatment for Legionella

LISTERIOSIS

Ampicillin or cotrimoxazole is
effective in treating the septicemia
and meningitis caused by Listeria
monocytogenes.

=5

\p7 |
\/,/

<l

Haemophilus influenzae Salmonella typhi

Gram {+) bacilli

Listeria monocytogenes

Gram (-) rods

Escherichia coli
Proteus mirabilis

® Cotrimoxazole is an alternative Legionella pneumophilia § Shigella species —\/§

pneumophilia. -

r GASTROINTESTINAL INFECTIONS

@ Cotrimoxazole is useful in the treatment
of shigellosis and nontyphoid salmonella.

@ Thedrugis also effective in the management

of carriers of Salmonella typhi.

{
| PROSTATE AND URINARY
' TRACT INFECTIONS

® Trimethoprim concentrates
in prostatic and vaginal fluids,
making it effective in treating
infections at these sites.

® Chronic urinary tract infections
respond to cotrimoxazole.
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Terapeutickeé pouzitie

 obmedzeneé pre mnoho rezistentnych kmenov

 hlavne u citlivych infekcii dychacich (pneumoénie) a
urologickych (pyelonefritidy) ciest

 preferuje sa kombinacia sulfametoxazol + trimetorim

- vel'mi zriedkavo (rezistencia) lokalne u ocnych
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infekcii



http://www.opt.pacificu.edu/ce/catalog/13036-AS/Fig 28.jpg

Neziaduce ucinky
Gl toxicita, hepatitida

hematotoxicita: hemolyticka anémia (G6PD),
supresia kostnej drene

nefrotoxicita (hydratacia, pH mocu)
hypersenzitivita

erythema multiforme, exfoliativha dermatitida
— UV senzitivita (Stevens-Johnsonov sy)

jadrovy ikterus



http://rad.usuhs.mil/derm/lecture_notes/Images/EM_palm.JPG

Chemoterapeutika
mocovych infekcii



Uvod

uroinfekcie - predstavuju jeden z najCastejsich
problémov v klinickej medicine

siroké spektrum stavov od asymptomatickej
bakteriurie az k zivot ohrozujucej akutnej
pyelonefritide so sepsou

vacsina uroinfekcii je vyvolana bakteriami

patriacimi do celade Enterobacteriaceae
(najCastejsie E. coli)



Infekcie dolnych mocovych ciest — Stipanie,
palenie pri mocCeni, nutkave CastejSie mocenie,
suprapubicka bolest, nevyskytuje sa horucka

Pyelonefritida - horucka, triaska, zimnica;
horucCka vyssia ako 38°C — infekCne postihnutie
obliCiek a hornych mocCovych ciest; ataky triasky
svedcCia pre koincidujucu bakteriemiu.
Nekonstantne moze byt nauzea, vracanie,
hnacka.



Nitrofurantoin

Nitrofurantoin — redukovany bakterialnymi
flavoproteinmi na reaktivny metabolit

ovplyvnenie proteosyntézy
aerobneho energetickeho metabolizmu

RNA a DNA syntezy

inhibicia syntézy bunkovej steny



Nitrofurantoin — pokr.

terapia nekomplikovanych akutnych i chronickych
infekcii mocovych ciest

V kyslom prostredi baktericidny ucinok

dobre absorbovany p.o. (uziva sa popri jedle alebo
po jedle s malym mnozstvom tekutiny)

ucinny proti G+ aj G— baktériam

posobi len v uropoetickom trakte
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Neziaduce ucinky
 cCasteé
°* nauzea, vomitus

« senzitizacia koze, periferna neuritida

« cholestaticka zltacka, hemolyticka anémia

u pacientov s insuficienciou obliCiek, DM — periférne polyneuropatie
so symptomami parestézie - podavanie okamzite prerusit’

Pouzivanie vyznamne obmedzené z dovodu

moznej genotoxicity a kancerogenity



Chinolony



Mechanizmus ucinku

Inhibicia replikacie bakterialne] DNA
Interferenciou s DNA gyrazou (topoizomeraza Il)
a topoizomerazy IV pri raste a mnozeni bakterii.

G- - DNA gyraza
G+ - TOPO IV

Topoizomerazy menia konfiguraciu ci
topolégiu DNA bez zmeny jej primarnej struktury.
DNA gyraza nie je ¢asto ciefom ucinku ATB =
skrizena rezistencia je zriedkava

Topoizomeraza |V — potrebna pre delenie.



FK a FD chinolonov

* dobre penetruju do Gram- bakterii
* velké mnozstvo porinov
* dobry prechod malych hydrofilnych molekul

Penetration dans la bactérie et action intracellulaire

PORINE

Gram {-}
ADHN

ADM gyrases . P9
B |E0mer 3!




Spektrum

Uginné proti G- (Enterobacteriacea, Pseudomonady,
H. influenzae, Moraxella catarrhalis, Legionellaceae,
chlamydie a mykobakteérie

Ué&inné pri terapii kvapavky, ale nie syfilisu.

Nové latky (levofloxacin, gatifloxacin, sparfloxacin,
clinafloxacin moxifloxacin) — dobry ucinok aj proti
niektorym G+ (napr. Str. pneumoniae) — nazyvaneé aj

tzv. ,,respiracné“ flourochinolony

Proti niekterym anaerobom - moxifloxacin. 21



l. generacia
kys. nalidixova

Fluorochinolony
Il. generacia

ciprofloxacin, norfloxacin
ofloxacin

lll. generacia
levofloxacin, sparfloxacin
IV. generacia

moxifloxacin
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» 1. gen. — stredne ucinné proti G-. Mala
koncentracia v plazme — pre nekomplikovane
infekcie moc. cest. Nefluorovany — kys.
nalidixova

» 2.gen. —rozsirené posobenie proti G- a urcita
aktivita proti G+ a atypickym (napr.
Mycoplasma pneumoniae, Chlamydia
pneumoniae). (Norfloxacin — lokalne 1)

Ciprofloxacin, levofloxacin, — aktivita proti
systemovym aerobnym G- infekciam;
vyznamny prestup ic - chlamydie,
mykoplazma, legionela).



« 3. gen. —rozsirena aktivita proti G- zostava a
zvysena proti atypickym organizmom a
$pecifickym G+ baktériam. Sparfloxacin - T
aktivita proti G+ bakteriam a atypickym org.

. 4.gen. - T aktivita proti G+, zostava Gg¢. proti
G- a tiez proti anaerobom. Moxifloxacin —
ucinny proti pocetnym anaerobom a G+.

* Novée fluorochinolény sa zvycajne
nepouzivaju ako 1. linia
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Antimikrobialne spektrum

First Generation

Third Generation

First-generation quinolones, which
are used less often today, have
moderate gram-negative activity.
They achieve minimal serum
concentrations and are restricted
2z / tothetreatment of uncomplicated
W\ urinary tract infections.

“ W

Second Generation

Chlamydi
e _ Gram (+) cocdl

\ Third -generation fluoroquinolones

‘. retain expanded gram-negative
| . | activity and show improved activity
;‘ \ agamst atypical organisms and

\\_

Mycopisme / speciﬁc gram-positive bacteria.

Gram (~) rods

Fourth Generation

Chlamydia
= Gram (4) coccl

Second-generation fluoroquinolones
have expanded gram-negative activity
and also have some activity against
gram-positive and atypical organisms,
such as Mycoplasma pneumoniae

\ /' and Chlamydia pneumoniae.

\.
/

o Gram (+) cocci

This fourth-generation fluoroquinolone
-, shows improved gram-positive coverage,
[ 2" maintains gram-negative activity, and

A 2 >
RS

_/ gains anaerobic coverage.

Mycoplasma

Anaerobic organisms




Ciprofloxacin

RESISTANT RESPIRATORY
INFECTIONS

® Ciprofloxacin is often
effective in treating

ANTHRAX

® Ciprofloxacin is the drug of choice
for postexposure prophylaxis and
for treatment of anthrax. Alternate

7

GONORRHEA

@ Ciprofloxacin is equally active in
infections due to penicillinase-
producing and non-penicillinase

infections unresponsive
to [-lactam antibiotics,
such as ampicillin.

agents include doxycycline. producing strains.

\\\
@ Ciprofloxacin is not the S

drug of first choice for A N
pneumonia or sinusitis, / 7| Bacillus anthracis
because the fluoroquinolones
have only weak activity
against Streptococcus
pneumoniae, a common
causative agent.

Gram (=) cocci

Neisseria gonorrhoeae
Gram (=) rods

Enterobacter specles
Escherichia coll
Klebsiella pneumoniae
Proteus mirablilis
Serratia marcescens
Shigella species

Haemophilus influenzae
Leglonella pneumophila
Pseudomonas aeruginosa

GASTROINTESTINALTRACT INFECTIONS

@ Ciprofloxacin is highly efficacious in
treating acute diarrheal ilinesses
due to enteric pathogens.

URINARY TRACT INFECTIONS

® Ciprofloxacin and norfloxacin are effective
in treating uncomplicated and complicated
urinary tract infections.

1
|~

® The clinical and bacteriologic response is
similar to that of sulfamethoxazole-trimethoprim.

® Clinical resolution occurs in over
90 percent of patients,




Rezistencla

Najdené rezistentné MRSA, pseudomonady,
stafylokoky a enterokoky - pocet rastie
Skrizena rezistencia medzi chinolonmi

Mechanizmy:

-Zmena cielovej struktiry: DNA gyraza so 4 afinity k
fluorochinolénom.

Rezistencia casto spojene s mutaciami gyrazy ako
aj TOPO IV.

- Pokles koncentracie v baktériach - pokles poctu
porinov, - aktivny eflux ”7



Kinetika

P.0. 85 - 95 % absorbcia (norfloxacin iba 35-70 %)
ciprofloxacin, levofloxacin, gatifloxacin, ofloxacin — aj i.v.
Antacida (s Al alebo Mg), pripravky s Zn a Fe — zhorsenie
vstrebavania.

Vazba na albuminy 10 — 40 %. Dobra distribucia do
tkaniv a tekutin.

Vysoké hladiny v kostiach, moci, oblickach a prostate
Prestup do CSF je nizky (okrem ofloxacinu).

Hromadi sa v makrofagoch a PMNL — ucinné voci
intracelularnym organizmom (napr. Leg. pneumophila).

Exkrécia mocom; Norfloxacin a ciprofloxacin ciastocne
vylucovaneé do zice.
Nalidixova kys. do mlieka - kojenci !!! -



NU
Dobre tolerované

1. GIT: najcastejSie - nauzea, vracanie, hnacky (3 — 6 %
pacientov).

2. CNS: bolesti hlavy, zavrate. Pozor u pacientov s
epilepsiou

3. Fototoxicita: ukongcit’ terapiu pri prvych znamkach
fototoxicity.

4. Hepatotoxicita: zriedkavo aj fatalna

5. Spojivové tkanivo: erézia chrupaviek (kontraindikované
pocas gravidity, kojenia a do veku 18 rokov)

Dospeli pacienti - vzacne ruptura sliach.
6. Sparfloxacin a moxifloxacin predizuja QT interval,
myasthenia gravis 29




Ciprofloxacin - interakcie

Mechanizmus LieCivo
kofein, klozapin, mexiletin,
Inhibicia CYP1A2 olanzapin, warfarin, ropinirol,

ropivakain, teofylin, zolmitriptan

T cyklofosfamid, sildenafil, glyburid,
Inhibicia CYP3A4 o sar

Ciprofloxacin — inhibitor CYP




Terapeutickeé pouzitie

infekcie urogenitalneho a respiracneho traktu
infekcie ORL, hepatobiliarne a abdominalne
infekcie kosti, kibov, koZe a makkych tkaniv
zavazneé systemoveé infekcie

lieCba bacilonosiCov S. typhi, infekCné hnacky
respiracné infekcie (P. aeruginosa) u pacientov s
cystickou fibrozou

bakterialna prostatitida (norfloxacin)

cervicitida (ofloxacin)

anthrax



Ostatné

Ko-trimoxazol - lieCba bakterialnej cystitidy
Ampicilin/amoxycilin (+inhibitory beta-laktamaz)
- lieky prvej vol'by predovsetkym u deti,
tehotnych a kojacich matiek, a v pripade
uroinfekcii vyvolanych G+ kokmi

oralne cefalosporiny Il. a vyssej generacie -
dobre ucinné v liecbe akutnej cystitidy
fosfomycin — trometamol - mimoriadne ucinneé

chemoterapeutikum pre jednorazovu lieCbu
akutnej cystitidy - jednorazové podanie 3 g p. o.



Dakujem za pozornost
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