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/Anaesth Crit Care Pain Med 38 (2019) 647-656

Is combination
useful?

Is dosing ATB v nemocni

optimal?

Is de-escalation
feasible and safe?

* 50% hospitaliz
Antimicrobial
stewardship

20-30% zbytec

Is risk of toxicity Is the best route of
assessed? administration?

Is a new antibiotic
needed?



DIFFERENT CLASSES OF ANTIBIOTICS - AN OVERVIEW
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\ COLOURS OF SEPSIS

Temnad strana ATB

Alergicke reakce
Organova toxicita
Clostridioveé infekce

Vznik rezistence




Neurotoxicita Ototoxicita

Cefalosporiny

Karbapenemy
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Cardiotoxicita

Makrolidy

Chinolony

Hematotoxicita Plicni toxicita
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ntibiotic Use

Table 3. Proportion of 30-Day Antibiotic-Associated Adverse Drug Events in 1488 Hospitalized Patients Receiving Systemic Antibiotic Therapy?®

Patients No. (%)
Receiving Gastro- Hepato- Other
Antibiotic Agent Agent Cardiac intestinal® ; | biliary Renal Neurologic Events©
B-Lactams® 1187 0 59 (5.0) 27 (2.3) 6 (0.5) 17 (1.4) 10 (0.8) 2(0.2)
Ampicillin 63 0 233.2) 1(1.6) 1(1.6) 1(1.6) 0 0
Amoxicillin- 102 0 3(2.9) 0 0 0 0 0
clavulanate
Ampicillin- 52 0 1(1.9) 0 0 2(3.8) 0 0
sulbactam
Oxacillin 33 4(12.1) 1(3.0) 2 (6.0) 0 0 0
Piperacillin- 315 0 16 (5.1) 4(1.3) 1(0.3) 1(0.3) 1(0.3) 1(0.3)
tazobactam
Cefazolin 79 0 0 1(1.3) 0 2 (2.5) 0 0
Ceftriaxone 607 0 14 (2.3) 11 (1.8) 3(0.5) 5(0.8) 1(0.2) 0
Cefpodoxime 89 0 2(2.2) 0 0 0 0 0
Cefepime 414 0 10 (2.4) 6(1.4) 0 6 (1.4) 7(.7) 1(0.2)
Ertapenem 85 0 3(3.5) 0 0 0 0 0
Meropenem 80 0 4 (5.0) 3(3.8) 0 0 1(1.3) 0
Non-B-lactams
Aminoglycosides 32 0 0 0 0 2(6.3) 0 0
Azithromycin 400 1(0.3) 1(0.3) 0 4 (1.0) 0 0 0
Clindamycin 193 0 3(1.6) 0 0 0 0 0
Daptomycin 8 0 0 0 0 0 0 1(12.5)
Doxycycline 57 0 2 (3.5) 0 0 0 0 0
Fluoroquinolones 394 1(0.3) 5(1.3) 1(0.3) 3(0.8) 1(0.3) 1(0.3) 1(0.3)
Linezolid 23 0 0 0 0 0 1(4.3) 0
Metronidazole 175 0 1(0.6) 0 0 0 1(0.6) 0
Trimethoprim- 155 0 5(.2) 0 0 6 (3.9) 0 1(0.6)
sulfamethoxazole
Intravenous 544 0 2(0.4) 0 0 19 (3.5) 0 2(0.4)
vancomycin
Any antibiotics 2(0.1) 78 (5.2) 28 (1.9) 13 (0.9) 45 (3.0) 13 (0.9)
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Open Access

Check for
updates

Table 3 Nephrotoxic drugs most frequently prescribed

among exposed patients

Drugs

n=617

lodinated contrast media
Diuretics
Loop diuretics
Thiazide diuretics
Potassium sparing diuretics

154 (25%)

356 (58%)

346 (97%)
5%)
3%)

Antibiotics
Vancomycin
Aminoglycosides
High-dose beta-lactams
Sulfamethoxazole trimethoprim
Rifampicin

8(
0(
227 /%) |
77 (34%)
139
7
25(

61%)

25%)

11%)
12 (5%)

Antiviral agents
Acyclovir
Other
Antifungal agents
Amphotericin B
Voriconazole
Other

58 (9%)
36 (62%)
22 (38%)
27 (4
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n Drug Nephrotoxiciti

Immune drug effects

Combinations of

* Haptens/prohaptens nephrotoxic drugs
1 Kidney exposure to drug * Molecular mimicry
* Antibody formation « NSAIDs
* Dose and duration of therapy glocreassdiicellactivation * Radiocontrast
* Intravenous route of * ACE-I/ARB
administration « Cisplatin
B-laktamy « Aminoglycosides

Direct drug : : Insoluble drug in urine
nephrotoxicity Am_' n(?glyk05|dy §:> (crystal formation)
s Colistin

: q N - = e

o
~C-®) / .

Drug-Uromodulin
interaction
(cast formation)

Acyklovir

1 Drug concentrations
within cells
(transporter competition)

Intracellular drug
accumulation

[N

———— Dees res 2996

Vancomycin




J'CP :nhd\ Jourmal of Clinical

Neurotoxic effects associated
with antibiotic use:
management considerations

Marie F. Grill' & Rama K.

Antibiotic class Number of publications

Aminoglycosides: 5: retrospective case reviews; case
1. Gentamicin series;
2. Streptomycin case reports
3. Amikacin
4. Tobramycin
5. Neomicin
6. Kanamycin
Beta lactams-
Cephalosporins:
High risk agents:
1. Cefazolin
2. Cefesolis
3. Ceftazidime
4
5.

24- Case reports; retrospective
reviews; review articles

. Cefoperazone
Cefepime
Low risk agents:
1. Cephalexin
2. Cefatoxime
3. Ceftriaxone
Beta-lactams-
Penicillins:
1. Benzylpenicillin
2. Penidlin G
3. Pipercillin
4. Ticarillin
5.
6.
7.

4: Case reports; case series

. Ampicillim
. Amoxacillin
. Oxacillin
ta-lactams
arbapenems

mepenem
ropenem

nem

4: Case reports

Neurotoxic effects

Ototoxicity-class effect
Peripheral neuropathy;
encephalopathy (gentamicin)
Neuromuscular blockade-class
effect

Encephalopathy with Triphasic
waves on EEG
Tardive seizures
Seizures
NCSE
Myoclonus
Asterexis

Seizures
Tardive seizures
Encephalopa
Tremors

Encephalopathy
Seizures
Myoclonus
Headache

Mechanism of neurotoxicity

Activation of NMDA receptors
Lysosomal abnormality; Axonal
loss; Inflammatory response
Inhibition of pre-synaptic
quantal release of acetylcholine
and binding of drug to
postsynaptic receptors

Inhibition of GABA-A release;
Increased glutamate; Induction
of endotoxins; Cytokine release

Inhibition of GABA-A receptors

Inhibition of GABA-A receptors;
Possibly binding of glutamate

Risk factors

Increased CNS permeability
Intrathecal administration

Renal failure
Prior CNS disease
Older age
Excess dosage

Renal failure; low birth
weight-neonates

Renal failure
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Type | AAE

Penicillin
Cephalosporins .

< 30
7]
2
25
I Type Il AAE
[}
2 20
15 . Sulfonamides

Metronidazole
10 | Type Il AAE .

Quinolones

Macrolides

Isoniazid Penicillin G
40 50 60 80

Psychosis (%)

0 10 20 30

halucinace
nidazol)
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COLOURS OF SEPSIS

AL INTENZIVNI MEDICINY

Encefalopatie

Az 70-80% pacientl na MICU
e ATB mohou mit vyznamny vliv
» [B-laktamy, chinolony, makrolidy, metronidazol

Kuriyama, Clinic Neuropharmacol, 2011



I. Adjust dose of antibiotic
2. Avoid potential neurotoxic agents

Drug administered

Neurotoxic effect identified (encephalopathy,
neuromuscular weakness)

A

Discontinue offending agent

Unresolved

Persistent encephalopathy

v

Resolved

EEG/Continuous EEG
monitoring

Replace with non-neurotoxic
antibiotic

Seizures/NCSE | | Non specific slowing |

2. Observation

1. Replace non neurotoxic antibiotic
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ATB-indukovana mitochondrialni dysfunkce? FESTIVAL INTENZIVN MEDIEHN




ANTIBIOTICS

Bactericidal Antibiotics Induce Mitochondrial /_

Dysfunction and Oxidative Damage in COLOURS OF SEPSIS
Mammalian Cells FESTIVAL INTENZIVNI MEDICINY

Sameer Kalghatgi,'* Catherine S. Spina,">>* James C. Costello," Marc Liesa,*
J. Ruben Morones-Ramirez," Shimyn Slomovic,’ Anthony Molina,>*

Orian S. Shirihai,> James J. Collins'>3* Untreated Ciprofloxacin
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dative Stress and Mitochondrial Dysfunction in
Potential Therapies

REVIEW

Virulence 5:1, 66-72; January 1, 2014; © 2014 Landes Bioscience

role of mitochondrial dysfunction
apsis-induced multi-organ failure

Mervyn Singer
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Open Access

Journal of Intensive Care

efense in critical illness

ak®, Floor Hugenholtz®,

Increasing dysbiosis
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Effects on faecal microbiota

uoroquinolones

Antimicrobial class Antimicrobial decrease increase stable
Penicillins piperacillin/tazobactam Enterobacteriaceae Bacteroides
bifidobacteria enterococci
Eubacteria clostridia
lactobacilli
Cephalosporins cefepime E. coli Bacteroides
bifidobacteria clostridia
ceftazidime Enterobacteriaceae enterococci
lactobacilli Bacteroides
ceftriaxone Enterobacteriaceae enterococci Bacteroides
E. coli
lactobacilli
bifidobacteria
clostridia
Carbapenems meropenem Enterobacteriaceae enterococci yeast
clostridia lactobacilli
Bacteroides bifidobacteria
Eubacteria
imipenem Enterobacteriaceae clostridia
enterococci
bifidobacteria
Eubacteria
lactobacilli
Bacteroides
ertapenem E. coli enterococci lactobacilli
bifidobacteria clostridia
Bacteroides

ciprofloxacin

levofloxacin

moxifloxacin

Enterobacteriaceae enterococci

E. coli

enterococci
clostridia

E. coli
enterococci
bifidobacteria
clostridia
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progresi MODS zpUisobenou
em Ci nasi vlastni IéCbou, napr. extenzivni ATB |écbou?
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znost, nikdy nevolim chinolony.

PERSONAL HEALTH

Popular Antibiotics May Carry Serious Side Effects

BY JANEE. BRODY SEPTEMBER 10, 2012 12:01 AM W 651

o EUROPEAN MEDICINES AGENCY
SCIENCE MEDICINES HEALTH

Disabling and potentially permanent side effects lead to
suspension or restrictions of quinolone and fluoroquinolone
antibiotics



nezbytna:

izika

BIOTIC STEWARDSHIP

peutic drug monitoring

vatni davkovani
zadoucich ucincich zména ATB

eeskalace a ukonceni ATB t

nekdy jeden dva dny
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Technically, AlexanderFleming.
He developed antibiotics
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