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Zdroje informaci v medicine

— bézna populace - internet = socialni sité = bulvar

— profesional s praxi - studium v minulosti, kolegoveé, vlastni pozorovani, reprezentanti
farmafirem, v lepSim pfipadé sponzorované sympozium (nemluvi se o negativnich vysledcich),

vybér z ¢lanku v periodiku (sponzorovaném)

— nejlepsi odbornik - Cte abstrakty, v lepsim pripadé celé Clanky s metodikou a zaverem
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Evidence-Based Medicine (EBM)

v’

— Zlepseni kvality péce: Poskytovani pécCe zalozené na nejnovéjSich a nejspolehlivéjSich
dukazech.

— Snizeni variability v lé¢bé: Standardizace postupu na zakladé dukazu.

— Informovana rozhodnuti: Pomoc Iékafim a pacientim pfi vybéru nejvhodnéjsi |eéCby.

— Racionalni hospodareni se zdroji

— U infekci Casto problém — zavazné akutné probihajici nemoci nebo maly pocet infekci v

zemich s dostateCnym rozpocCtem a motivaci
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Hodnoceni kvality dukazu (level of evidence)

— |A: Dukazem jsou metanalyzy randomizovanych experimentalnich studii.

— IB: Dukazem je nejméné jedna randomizovana experimentalni studie.

— IIA: Dukazem je nejméné jedna experimentalni studie bez randomizace.

— 1IB: Dikazem je nejméné jedna kvaziexperimentalni studie jiného typu nez studie uvedené
vyse.
— III: Dukazem jsou vysledky popisnych studii bez provedeni experimentu, tj. napf.

srovnavacich studii, korelacnich studii nebo studii pfipadu a kontrol.
— IV: Dukazem jsou nazory nebo klinické zkusenosti expertu a autorit.

— Hodnoceni sily doporuceni A (silné) — D (slabé)
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Randomizovana dvojite zaslepena studie
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Statistické hodnoceni

Typ dat

frekvencni vs. bayesovska statistika

Kvantitativni x
kvantitativni data

Kvantitativni x
kategoridlni data

Kategorialni x
kategoridlni data

= Pe’ar_i?orm'-..-'a Jeden vybér Parova data Dva \{ybe[y Tha vice vytv:beru Jeden vybér Vice vybérh
korelace (neparové) (neparové)
I
l ]
Spearmanova Jednovybérovy N i Dvouvybérovy . . Jednovybérovy I .
- [ —{  Parovyt- - - 0 T
korelace t-test, z-test Parovy t-test t-test ANOVA binomicky test Pdrova data Nepdrovd data
. . . . Manntiv- ) .
W.I|CO),(OnUVrtE‘.St, - W_”CO),(OH uvrtest, =1 Whitney(v test, K.r u_skcaluv- McNemartv test | p= Chi-kvadrat test
znaménkovy test znamenkovy test L . Wallistiv test
medianovy test
| | Fishertv exaktni
test
Poznamka:

zelené oznaceny parametrické testy, u nichz je nutno ovérovat predpoklady
modre oznacCeny neparametrické testy

schéma: Koritakova, Dusek - Analyza dat pro neurovédy



P-hodnota = iluze duvéryhodného vyzkumu

v s

— Srovnani léki A aB — Iék A o 10 % uc€inngjsi, je to nahoda?

— P-hodnota odhaduje, jak je pravdépodobné, ze by data mohla vyjit tak, jak vysla, kdyby byla pravdiva
,hulova hypotéza“ — v tomto pfipadé, ze mezi ucinky |ékl A a B neni zadny rozdil.

— Jinymi slovy, za pfedpokladu, Ze Iéky maji stejny ucinek, p-hodnota odhaduje, jak je pravdépodobné, ze dosahne
vysledku naznacujiciho, ze A je alespon o 10 procent lepsi.

— Takze napf. pokud jsou |éky A a B stejné uc€inné a provedete studii, ktera je porovnava, p-hodnota 0,05 znamen3, ze

|ék A se bude zdat byt alespon o 10 procent uCinngjsi nez Iék B asi 5 procent Casu.

— P-hodnota vam nefekne, zda je néco pravda. Pokud ziskate p-hodnotu 0,01, neznamena to, Zze mate jednoprocentni
Sanci, ze néco nebude pravda.
— P-hodnota 0,01 by mohla znamenat, Ze vysledek bude pravdivy s 20% pravdépodobnosti, s 80% pravdépodobnosti i

0,1% pravdépodobnosti - vSe se stejnou p-hodnotou. |
MUNI e
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Rizika zneuziti statistiky v klinickych studiich

— Selektivni vykazovani: Farmaceutické spoleCnosti mohou vybirat pouze ty vysledky, které podporuji
jejich hypotézu, a ignorovat nebo nezverejnovat nepfiznivé/neutralni vysledky.

— P-hacking: Opakované testovani riznych hypotéz na stejnych datech, dokud se nenajde statisticky
vyznamny vysledek, ktery mize byt nahodny.

— Nevhodna volba kontrolni skupiny: Porovnavani nového léku s placebem misto se sou€asnym
standardem léCby mUze vést k nadhodnoceni u€innosti.

— Malé vzorky: Studie s malym poctem ucastniki mohou vést k nepfesnym nebo nereprezentativnhim
vysledkim.

— Confounding variables: Nezohlednéni dalSich faktoru, které mohou ovlivnit vysledky studie.

_ Spatna interpretace statistické vyznamnosti: P-hodnota < 0,05 neznamena automaticky klinicky

vyznamny efekt MUNT E et
MED
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Riziko zneuziti statistiky (proc cist celé studie)

— Studie ASCOT-LLA sponzorovana vyrobcem (Sever et al., Lancet. 2003.)

<« pfinos atorvastatinu 10 mg u pacientu s hypertenzi bez prfedchoziho kardiovaskularniho
onemocnéni béhem 3,3 roku

— Relativni riziko snizeno o 36 % (relative risk reduction, RRR)

— Absolutni snizeni rizika (ARR) vSak bylo mnohem mensi, protoze sledovana skupina
nemeéla behem sledovaného obdobi prilis vysokou miru kardiovaskularnich prihod:

— UzZivani atorvastatinu po dobu 3,3 roku by tedy vedlo k ARR pouze 1,02 %

— Pocet ,|é€enych pacientd” (NNT) k prevenci jedné kardiovaskularni pfihody béhem 3,3 roku
by pak byl 98,04.
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1
NNT = —/———— T —
mira uspechu lecby — mira uspechu placeba

Number Needed to Treat (NNT)

— NNT je statisticky ukazatel, ktery vyjadfuje poCet pacientul, ktefi musi byt I€€eni urcitou
terapii, aby se dosahlo jednoho pozitivniho vysledku (napf. vyléCeni, prevence komplikace).

— Pokud ma |ék NNT = 10, znamena to, Ze 10 pacientd musi byt IéCeni, aby jeden z nich mél
prospéch z lecby.

— Nevyhody: zavisi na AR, tedy na incidenci a nebere v potaz klinickou a nakladovou efektivitu

— NNV (Number Needed to Vaccinate): stejny koncept pro oCkovani.
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Number Needed to Treat (NNT)

Pozor na:
Selektivni reportovani NNT nebo NNV pouze pro podskupiny, kde je efekt nejvyraznéjsi.

Pouziti relativniho rizika misto absolutniho rizika pro zduraznéni efektu (napf. "50% snizeni

rizika" muze znamenat pokles z 2% na 1%).
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Glucocorticoid Steroids for Bacterial Meningitis

21 for hearing loss

Benefits in Percent

100% saw no benefit (life saved)

21

4.8% were helped by preventing hearing loss

27

3.7% were helped by preventing short-term neurologic
sequelae

16

\_

Source

0% were helped by preventing long-term neurologic sequelae

Harms in Percent

6.1% were harmed by developing a recurrent fever

0% were harmed by medication side effects

Brouwer MC, Melntyre P. de Gans |, Prasad K, van de Beek D. Corticosteroids for Acute Bacterial Meningitis.
Cochrane Database of Systematic Reviews 2010, Issue 9.

Van de Beek D, Farrar ||, de Gans |, et al. Adjunctive dexamethsone in bacterial meningitis: a meta-analysis of

individual patient data. Lancet 2010;9;254-63.

* Ciselné hodnoty predstavuji NNT

Corticosteroids for Treating Pneumonia

Improves patient-centered outcomes

Benefits in Percent

6% lower risk of death in 30 days in patients with severe

17 :
pneumaonia
33 3% lower risk of new respiratory failure
5 21% lower risk of shock

11

8

Source

Note: all risks are absolute risk differences

Harms in Percent

9% higher absolute risk of elevated blood sugar
(hyperglycemia)

Stern A, Skalsky K, Avni T, Carrara E, Leibovici L, Paul M. Corticosteroids for pneumonia. Cochrane Database Syst Rev
2017;(12):C0007720.

Study Population: 2,264 adults and children admitted to the hospital with community-acquired pneumonia from

17 trials

Efficacy Endpoints

All-cause 30-day mortality, risk of new respiratory failure, risk of shock, length of hospital and intensive care unit

Antibiotics for Exacerbations of Chronic

Obstructive Pulmonary Disease

Reduces outpatient treatment failure

Benefits in Percent

12 8.3% prevented outpatient treatment failure

No lives were saved

No difference in length of hospital stay

Harms in Percent

No difference in adverse effects

Source

Vollenweider D), Frei A, Steurer-Stey CA, et al. Antibiotics for exacerbations of chronic obstructive pulmonary
disease. Cochrane Database Syst Rev. 2018:(10):CD010257.

Study Population: Patients older than 40 years with mild to very severe exacerbations of chronic obstructive

pulmonary disease (COPD)

Efficacy Endpoints

Treatment failure measured between seven days and one month, length of hospital stay, and mortality

www.thennt.com
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Antibiotics for Acute Sinusitis in Adults Antiviral Medications for the Prevention of Antibiotics for Acute Bronchitis

Postherpetic Neuralgia After Herpes Zoster
Infection

Risk of adverse medication effects exceeds
potential benefit

Small benefits in cough and activity level; clinical
significance is unclear

No benefit over placebo

Benefits in Percent

Benefits in Percent

17 6% were helped (cure at 7-14 days) : Benefits in Percent No patients had clinical improvement in acute bronchitis during
/ follow-up at 2 to 14 days

‘ None were helped (0%)
Harms in Percent : 6 16.7% had resolution of cough

- \ Harms in Percent
12.5% were harmed (adverse medication effects .
8 ( ) ) Harms in Percent
) : 5

Source ‘ None were harmed (0%) N 4.2% developed gastrointestinal symptoms, headache, rash, or
Lemiengre MB, van Driel ML, Merenstein D, Liira H, Makel4 M, De Sutter AIM. Antibiotics for acute rhinosinusitis in vaginitis
adults. Cochrane Database of Systematic Reviews 2018, Issue 9, Art. No.: CDO06089. DOL: Source
10.1002/14651858.CD006089 Source

Chen N, Li Q, Yang |, Zhou M, He L. Antiviral treatment for preventing postherpetic neuralgia. Cochrane Database
Study Population: 3057 participants suspected of acute rhinasinusitis (symptoms for 30 days or less) from 15 trials Syst Rev 2014;(2):CD006866. Smith SM, Fahey T, Smucny |, Becker LA. Antibiotics for acute bronchitis. Cochrane Database Syst Rev.
inambulatory care settings 2017;6(6):CD000245.

Study Population: 1,211 patients with herpes zoster (shingles) infection randomized to treatment with antiviral
Efﬁcacy End poil‘lts medication or placebo in six trials Study Population: 5099 patients with acute bronchitis or acute productive cough with persistent cold or flulike

illness
Clinical cure [resalution or improvement of major symptoms) Efﬁcacy EﬂdeII‘ltS
.
Incidence of postherpetic neuralgia at 6 months after a first attack of shingles Efﬁcacy EndPOInts

Overall clinical improvement, patient-reported cough symptoms, feelings of iliness, and limitations on activity, as
assessed during follow-up at 2 to 14 days

MUNI e
M E D

* Ciselné hodnoty predstavuji NNT www.thennt.com



Vakcinace

Nizké hodnoty NNV (vysoka ucinnost vakciny)

1. Vakcina proti spalnickam

- NNV: pfiblizné 7-14

- DUvod nizké hodnoty: Vysoka uc€innost vakciny a vysoka nakazlivost
spalnicek.

2. Vakcina proti zluté zimnici

- NNV: okolo 5-10 v endemickych oblastech

- DUvod nizké hodnoty: Vysoka ucinnost vakciny a zavaznost
onemocneéni v rizikovych oblastech.

3. Vakcina proti rotaviriim u kojenct v rozvojovych zemich

- NNV: pfiblizné 20-40 pro prevenci tézkého prdjmu

- Duvod relativné nizké hodnoty: Vysoka incidence rotavirovych infekci u
malych déti v téchto zemich.

Vysoké hodnoty NNV (nizsSi ucinnost vakciny nebo
nizka incidence nemoci)

1. Vakcina proti chripce / COVID

- NNV: muze byt 20-100 nebo vysSi

- DUvod vysSi hodnoty: Variabilni u€innost vakciny v zavislosti na sezéné
a kmenu viru.

2. Vakcina proti meningokokové meningitidé v bézné populaci

- NNV: muze byt 10,000 nebo vysSi

- DUvod vysoké hodnoty: Velmi nizka incidence onemocnéni v bézné
populaci.

3. Vakcina proti klistové encefalitidé v oblastech s nizkym vyskytem
- NNV: m0ze pfesahnout 100,000

- DUvod velmi vysoké hodnoty: Extrémné nizka incidence onemocnéni v
nékterych oblastech.

FAKULTNI
: NEMOCNICE
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Vaccines for Preventing Influenza in Healthy HPV vaccines for prevention of cervical pre-cancer

Individuals in adolescent girls and women

Reduces the risk of influenza and influenza-like Significantly reduces the risk of cervical pre-cancer
illness in women 15 to 25 years old

Benefits in Percent

Benefits in Percent

71 1.4% had lower risk of influenza 60 1.7% lower risk of cervical pre-cancer

29,5 | 3.4%and 19% lower risk of influenza in elderly and children

Harms in Percent

29 3.4% had lower risk of influenza-like illness Not applicable: No significant difference between the

. . o ) vaccinated and unvaccinated individuals
2.5% and 8% lower risk of influenza-like illness in elderly and

children ) Source

42,12

Arbyn M, Xu L, Simoens C, Martin-Hirsch PPL. Prophylactic vaccination against human papilloma viruses to prevent
cervical cancer and its precursors. Cochrane Database of Systematic Reviews 2018, Issue 5. Art. No.: CD009069. DOI:

Harms in Percent 10.1002/14651858 CD009069.

Population: 73,428 mostly between 15 to 25 years of age from 26 trials

0.8% more adults experienced fever after vaccination
(compared to placebo) ) Efficacy Endpoints

125

Pre-cancer cervical lesions, cervical cancer

Source

Demicheli V. Jefferson T, Ferroni E, Rivetti A, Di Pietrantoni C. Vaccines for preventing influenza in healthy adults.
Cochrane Database of Systematic Reviews 2018, Issue 2. Art. No.: CD001269

Study Population: More than 80,000 healthy adults from 52 clinical trials aged 16 to 65 years, including pregnant
women, over a sinale influenza season in North America, South America, and Europe who received vaccination

MUNI B e
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Dalsi priklady ignorovani mediciny
zalozené na dukazech.
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Jak se léeci(l) COVID...

— azitromycin — antibiotikum — nejCastejsi IéCba COVID u PL

— Ivermectin — antiparazitikum, ...FN USA...

— Isoprinosine - jen nékolik (rozvojovych) zemi svéta, a, 1 centrum v Praze

— podani kortikoidl v nevhodné fazi

— podani antivirotik v nevhodné fazi

MUNI [ et
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Jak se leci lymeska borrelioza

— Psychogenni indikace — panika po prisati klistete

— Lécba nemocneho klistete

— LécCba na zakladé necertifikovaného POCT testu

— Lécba protilatek (nepochopeni imunologie Iékafem)
— Pretrvavajici priznaky po lecbe

— Nespravna diagnéza (revmatologické nemoci, roztrousena skleroza, psychiatrické nemoci)

Jak by se méla |écit: Doporuceny postup diagnostiky a lécby lymeské borreliozy

www.infektologie.cz/DPLB18.htm MUNT ot
E



Racionalni indikace ATB
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KEY

Actinomycete natural products
Other bacterial natural products
Fungal natural products
Synthetic antibiotics
*Indicates that synthesis was
inspired by a natural product

Salvarsan is no
longer in clinical use

Salvarsan Sulfona

1910 1920

1900

First synthetic
antibiotic used

Penicillin
discovered

Macrolides

Glycopeptides

Tuberactinomycins

Polymyxins

Nitrofurans

Pyridinamides osphonates

samycins
incosamides
Streptogramins
Cycloserine

Aminoglycosides
Tetracyclines

Amphenicols Fusidic acid

Polypeptide Cephalosporins

Bacitracin Enniatins

Penicilling Quinolones
Azoles™
Phenazines®™ Carbapenems
Diaminopyrimidines Mupirocin
Ethambutol Monobactams

Thioamides

|
1950 1960

1970

Lipiarmycins
Diarylquinolines

Pleuromuti
Oxazolidinones

1980 1990 2000 2010

Last class of
clinically-used NP

Penicillin
approved for

clinically

First report of

First systematic antibiosis by
analysis of antibiosis actinomycetes

by soil bacteria

Resistance to
salvarsan

AMR - antimicrobial resistance
NP - natural products

clinical use

First actinomycete
genome sequenced

antibiotic discovered
MRSA first
detected : | _

Plasmid borne
resistance to
sulfonamides

Streptomycin
L discovered

|

Penicillin
resistance
identified

Resistance to
sulfonamides

UN declares AMR a ‘
“fundamental threat”

Current Opinion in Microbiology

|

Current Opinion in Microbiology 2019, 51:72-80

https://doi.org/10.1016/j.mib.2019.10.008



Examples of How Antibiotic Resistance Spreads

)

oy Animals get George gets
» antibiotics and antibiotics and > v
@ develop resistant develops resistant 3
bacteria in their guts. bacteria in his gut. '
Drug-resistant George stays at
| o bacteria can home and in the
v (Q general community.

remain on meat "\
@ from animals. ’ Spreads resistant \
When not handled bacteria. George gets care at a
or cooked properly, \ l

sl . hospital, nursing home or

the hacceria.can other inpatient care facility.
spread to humans.

Fertilizer or water

(-
N
P Sgk v \
containing animal feces : directly to other patients or r i
and drug-resistant bacteria indirectly on unclean hands h_
is used on food crops. l (1 of healthcare providers.

Resistant germs spread
Healthcare Facility

LN ‘ /
/ \ ' PN Resistant bacteria

\"’ Drug-resistant bacteria \ Spl:?adtto)c other
>< . in the animal feces can Patiants patients from
x' e remain on crops and be go home. Yo < surfaces within the
W, Vegetable Farm eaten. These bacteria healthcare facility.
ﬁ | L4 can remain in the

i human gut.

Simply using antibiotics creates resistance. These drugs should only be used to treat infections.



ATB rezistence

—Penictiny (ruzné, ale hlavné MRSA)
—Makrolidy (jiz bézné u G+ bakterii i STD)
—Cefalosporiny !! (ESBL enterobaktérie)

i (MBL a KPC enterobakterii)

—Fleurochinolony (Pseudomonas aeruginosa)
—Aminoglykosidy (Pseudomonas aeruginosa)
—Glykopeptidy (VRE, VRSA)

FAKULTNI
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Figure 2. Community consumption of antibacterials for systemic use (ATC group J01), EU/EEA countries,
2022 (expressed as DDD per 1 000 inhabitants per day)
Figure 3. Community consumption of antibacterials for systemic use (ATC group J01) at ATC level 3 sub-
group, EU/EEA countries, 2022 (expressed as DDD per 1 000 inhabitants per day)
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— — | Antimicrobial resistance + Escherichia coli v+ = Third-generation cephalosporins R - resistant isolates, percentage ~

Ny
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c Surveillance Atlas of Infectious Diseases

2020 =

=1%

1-<5%

S-=10%

10-=25%

25-=50%

50-<75%

==T75%

No data

(%)

a

zdroj: ECDC Data Disclaimer for Surveillance atlas of infectious diseases
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ecic  Surveillance Atlas of Infectious Diseases

“— — ‘ Antimicrobial resistance « Klebsiella pneumoniae + = Combined resistance (third-generation cephalosporin, fluoroquinoclones and aminoglycoside) « R - resistant isolates, percentage « 2020 - | : O Q i - -c= o

=4

///\

R - resistant i per (%6)

<1%

1-=5%
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=
|
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6.

zdroj: ECDC Data Disclaimer for Surveillance atlas of infectious diseases



Co zohlednit pri vyberu ATB

— Misto infekce a predpokladané agens

— Faktory bakterie — rezistence nedostupny kompartment? produkce toxinu? cizi material v téle?
— Faktory pacienta — stav imunity, mechanizmus distribuce a eliminace ATB, distribu¢ni objem,

predchozi CDI, predchozi ATB, udaj o alergii v anamnéze, soubézna medikace

— Cena ATB

— Ekologicky aspekt

\ 4

Preference uzkospektrych antibiotik, co nejkratsi dobu, co nejméneé i.v.



EMPIRICKE VYUZITI ANTIBIOTIK UV KLINICKE PRAXI V PODMINKACH CR®

G+ koky G+ tyEinky G- tycinky
T VRE MRSA Listeria P . ESBL
streptokoky {cizi matesial) (nosokomidlni | S.aureus (nosokomidini | (nad 60 let, |enterobakterie (ciai : 1) (nosokomidini
infekce) infekce) imunodeficity) infekce)

anaeroby atypicke
agens
bartonella,
(ischemicka | francisella, , o c
P . Isto e
tka, stievo) | chlamydia, m it
legionella ...

penicilin

oxacillin, flukloxacilin

ampicillin, amoxicillin

jen E. faecalis

ampicillin-sulbaktam, amaoxicillin-klavulanat

cefazolin (l.g)

cefuroxim {11.g)

cefotaxim, ceftriaxon (111.g)

cefoperazon, cefoperazon-sulbaktam (111.2)

ceftazidim-avibaktam [111.g)

ceftolozan-tazobaktam {111.g)

cefepim (IV.g)

ceftaralin fosamil (V.g)

piperacilin-tazobaktam

MEropenem

pivmecillinam

jen E. faecalis

makrolidy

v EIuEi T

vankomycin

daptomycin

klindamicin

linezolid

cotrimoxazol

doxycyklin

tigecyklin

chloramphenikol

levofloxacin, moxifloxacin

ciprofloxacin

kolistin

amikacin

nitrofurantoin

fosfomycin

rifampicin

metronidazol

iinhalace

kreva mof

jen mot

* Barevné pole znamena piedpokladanou Ofinnost. Konkrétni kmen pfesto miZe mit rezistenci na dané ATB. U oznadeni "nespolehlivé” je rezistence jeété fastéjEi

* U nékterjch antibiotik je mo#na (finnost na bakteridini agens bez uvedeni v tabulce, efekt ale neni spolehlivy nebo se v klinické praxi b&iné neuplatfiuje z jinych divodd.

VRE {vancomycin-resistant enterococci), MRSA (methicillin-resistant Staphylococcus aureus), ESBL (extended-spectrum beta-lactamase), MBL (metallo-beta-lactamases)

p.o. jen mot

HATOS

MIHALCIN
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Kolitida vyvolana Cl

— X cefalosporiny
— X klindamicin

— X flurochinolony

X potencovane aminopeniciliny

ostridioides difficile

€
George, a 68-year-old man, goes to the
doctor’s office and is diagnosed with
. L 3 pneumonia. He is prescribed antibiotics,
° 2 drugs that put him at risk for C. difficile

infection for several months.

U
[ one vonin Lorer g o

George breaks his leg and goes to a hospital. .
A health care worker spreads C. difficile to him
after forgetting to wear gloves when treating

a C. difficile infected patient in the next room. Rehab Facili ty ;
* v
o . r
@ v g e/ ¥
+** : * ||| }]
@ ‘ ) |
+** : B
Hospital ‘ L]
_ e » € “{ il
@ <~
y [
D t
| e LY
- -~

>

Wears gloves

@ ’ ‘ ’ Two Days Later

George transfers to a rehabilitation facility for his leg and
- gets diarrhea. He is not tested for C. difficile. The health care
I | | worker doesn’t wear gloves and infects other patients.
|
(=

s N

SOURCE: CDC, 2012



Nekteré lékoveé interakce

Amoxicillin + allopurinol — vyrazka
Ciprofloxacin + antiarytmika — komorové arytmie
Ciprofloxacin + warfarin — prodlouzeni INR
Ciprofloxacin + theofillin — akumulace theofillinu
Klarythromycin + BVK, statiny, ciclosporin, digoxin, theophyllin, warfarin, DOACs — akumulace I&Civ
Metronidazol + warfarin — prodlouzeni INR
Doxycyklin + digoxin — toxicita digoxinu
Triazolova antimykotika
+ antiarytmika, BZD, GK, BVK, sulfonylurea, statiny, digoxin, warfarin, DOACs — akumulace |€Civ
Cotrimoxazol + sulfonylurea — hypoglykémie
Cotrimoxazol + warfarin — prodlouzeni INR

Cotrimoxazol + ACEI, verospiron — hyperkalémie



Metabolismus ATB pres izoenzymy CYP450

iInhibice CYP450*

clarithromycin (cyp 3a4, Pgp, OAT)

ciprofloxacin (CYP 1A3, slabs CYP 3A4)

fluconazol, voriconazol (cyp 2c9, 2¢19, 3A4) [ Riziko zvy$eni koncentraci a NU jinych léku J

itraconazol (cyp 3a4, Pgp)

metronidazol (cyp 2c9)

* The Sanford Guide To Antimicrobial Therapy 45th. ed.
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Hypoalbuminemie

Klinicky vyznamna pod cca 25 ¢/l

ATB s vysokou vazbou na bilkovinu maji zvysenou volnou frakci =
T eliminace z krevniho reciste a 1 distribuci do tkani =

1 farmakologicky ucCinek a potencionalni toxicita,

ale soucCasne 1 eliminace

| S- albumin = 1 distribuc¢ni objem a 1 clearance ATB

—
m &

e



Hypoalbuminemie

Vazba ATB na bilkoviny (% muaze zaviset na konc.)

meropenem 2% Z vazby na bilkovinu navic vytlacuiji:
ciprofloxacin 30%

vancomycin 37% — urea

linezolid 31% , , :

cefotaxime 10-40% — volné mastne kyseliny

cefepim 19%
ceftazidime 21%

_ bilirubin (99,9%)

— jiné léky s vysokou vazbou na bilkovinu:

— amiodarone 99%

— ibuprofen 99%

— furosemid 98%

— omeprazol 95%

— prednisolone 90-95%
— valproat 93%

Zvazit uvodni navysSeni davek — simvastatin 94%
— midazolam 95%

ceftriaxon 93-95%
cefoperazone 90%
oxacillin 60-94%
doxycyklin 90%
ertapenem 95%
klindamycin 85-95%

v prvnich 24 hodinach léCby
Zhang et al: Compilation of 222 drugs' plasma protein binding data and guidance for study designs.
v , . - v , Drug Discov Today. 2012

(dosazeni MIC, riziko toxicity nizké). R




Vyznam distribucniho objemu (Vd)

Vd = mnozstvi podaného ATB v 1. davce / jeho plasmaticka koncentrace na konci podani

Cilem ATB léCby je co nejrychlejsi dosazeni steady state a MIC — loading dose nebo loading regimen.

(Bez loading dose je steady state za 4-5 Tllz) _ _
Clindamycin Vd=1

Ciprofloxacin Vd= 2,5
Lipofilni molekuly snaz prochazeji lipidovymi dvojvrstvami a opoustéji krevni fecisté a ngg?yﬂ‘iﬁg'c\%f’gié

distribuuji se do oblasti s vysokou hustotou lipidti (tkané), a proto maji vy$si Vd (> 0,7 L/kg). [acherhing:

U hydrofilnich molekul je méné pravdépodobné, ze projdou lipidovymi dvojvrstvami, a proto s Amikacin Vd= 0,25
Amoxicilin Vd= 0,26
vétSi pravdépodobnosti zustanou v krevnim Fecisti, a proto maji nizsi vd (< 0,7 L/kQ). Cefotaxime Vd= 0,25
Fluconazole vd=0,7
i Al Meropenem Vd= 0,35
l l U sepse, ascitu, kardialni anasarky, ... Pip/Taz V= 0.3
- vy v , v v v , _ Vi in Vd=0,7
dochazi ke zvétseni Vd a potiebé vyssich davek hydrofilnich ATB. albalb il

’ ’ ] Zdroj hodnot Vd:
* u dehydratace, krvaceni, ... je pokles Vd Antibiotic essentials, 15th ed.



Vyznam distribucniho objemu (Vd)
— U ATB s velkym Vd, vysokou vazbou na plazmatickeé bilkoviny, s dlouhym T %2 nebo v
zavaznych stavech je rozumné zvyseni 1.davky o 50-100% (tigecyklin, doxycyklin, klindamycin)

nebo podani 2-3 davek v kratSich ¢asovych intervalech (betalaktamy).

— U léku s nizkym Vd nepomuZze navySovani davek dosazeni vySSich tkafiovych koncentraci.
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Prodlouzené infuze ATB

— U ATB s efektem zavislym na ¢ase pusobeni
(pfedevsim betalaktamy), I1ze vyuzivat kontinualni

podavani nebo prodlouzené infuze.

Intermittent
infusion

Drug concentration

Extended

infusion

Continuous
infusion

..............................

12

Time (hours)

Downes KJ et al. Int J of Antimicrobial Agents 2014; 43(3): 223-30.

-

Bézna inicialni davka na 30°/60° = loading dose,
hned navazuje protrahované podani na 3-4 hodiny nebo 24 hod
(dle stability pripravku dle SPC)
(dalsi davky redukované dle GFR).

~
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FAKULTNI NEMOCNICE BRNO

Pracoviétd nemacnice Bohunice a Porodnices
BANG Ustav Isboratorni medicing

Oddéleni klinicke biochemie
Laboratof farmakologie a spektrometrickych metod

JIHLAVSKA 20, 625 00 BRNO
Tel.: 532 23 3072

Konzultace/interpretace:
Usek klinické farmacie
Tel.: 532 22 3308

Snizeni rizika toxicity
Optimalizace ucinku
Zamezeni vzniku rezistence

bazprostfednéd po odbéru

jeka ULM-OKB

patfani, min. objem 2,7 ml): Li-Heparin-Gel (oranfovy uzdvér)

M W ' 4 u Oddéleni klinické biochemie - Stanoveni hladin antibiotik (HPLC) KREV
ereni hladin antibiotik =
Telefon:
P o S I N I

//- , . . , Jridna:

Biochemicke vysetreni rTrv— e

Oddéleni klinické biochemie Dg. k indikaci ATB th. Odbornost igkare:

Fakultni nemocnice u sv. Anny v Brné —— T

Pekafska 53, 656 91, Brno, tel.: 543183179 Vibér ATB konzultovan 5 OKMI ANO NE
. YTNOU PODMINKOU VYSETRENI JE UVEDENI CASOVYCH UDAJU A DAVKOVANI

Lo ntibiotikum nézey priRNKL dalum | adbany | OODE s denni dévica | | & gasposl | ke (mg) | o5t

Srazliva krev (S- Monovette bez centrifugaéniho gelu, bila, kat. &. 04.1934) odbén provediia  flécty {datum) (ma) 3 davky el
Antiepileptika Antiepileptika Antihypertenziva, Antiarytmika Psycholeptika Meropenem” H g -
[ Karbamazepin 0 Eslicarbazepin 0 Amlodipin 0 Clozapin, Desmetylclozapin Prperaciin g -i
[ Kys. valproova [0 Oxcarbazepin [ Diltiazem 0 Olanzapin, N-Desmetylolanzapin = E
0 Fenytoin 0 Brivaracetam 0 Verapamil, Norverapamil 0 Cefepim E H
0 Lamotrigin [ Retigabin 0 0 Daptomycin™ :
[ Levetiracetam 0 Perampanel [ Walsartan 0 Linezolid :,‘:}’
0 Lacosamid 0 Stiripentol 0 0 Clobazam, Norclobazam Poznamky:
0 Vigabatrin 0 Epoxycarbamazepin 0 0
[ Topiramat g 0 0
0 Felbamat 0 0 Acebutolol 0 Souéasné podavana medikace - zagkrtnéte:
[ Gabapentin Antibiotika 0 Atenolol 0 . ) -
0 Rufinamid 0 Ampicillin 0 Bisoprolol 0 1) neffotoxicld medikace - speciiue:
0 Sultiam 0 Cefepim 0 Metoprolol Jine vankomycin, aminaglykosidy, kolistin, furosemid, ACEI, NSAIDs, cyklosporin,
0 Tiagabin [ Ceftazidim 0 Propranolol 0 Adalimumab etholrext, cidofouk, foskamet, acycklovir a derfvaly
[ Zonisamid 0 Linezolid [0 Sotalol 0 Adalimumab, Adalimumab -protilatky kontrastni latky:
0 Primidon 0 Meropenem ] 0 Infliximab cytostatika kankrétng:
[ Fenobarbital 0 Piperacillin 0 0 Infliximab, Infliimab-protilatky Jiné:
0 Pregabalin | 0 Amiodaron, Desetylamiodaron 0 2) medikace s vyznamnym interakénim potencidlem pro meropenem: valproat
0 Ethosuximid 0 Propafenon 0 ANO
0 0 0 NE
0 0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

s s s s s s s s s N s Y s [ s




Empiricka ATB terapie
a
zkraceni delky ATB terapie.
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Empiricka ATB lécba koznich infekci

Erysipel, flegqména 5-7 dnl
V-penicilin ev. klindamycin pfi alergii na PNC
5-7 dnd

Absces
flucloxacillin, amoxicilin/klavulanova kyselina, klindamycin, doxycyklin

: 5 dn¢
Impetigo >/ and

flucloxacillin ev. klindamycin pfi alergii na PNC
u lehkych jen lokalné: mupirocin, kyselina fusidova, neomycin+bacitracin

Lehké formy diabetické nohy o
flucloxacillin ev. klindamycin nebo coftfififoxazol pfi alergii na PNC

Dalsi informace: www.antibiotickarezistence.cz



Empiricka ATB lecba mocovych infekci

Cystitida zeny 3 dny
. . muzi 7 dnd
nitrofurantoin

nezlepSi-li se symptomy do 48 h, nebo antibiotikum prvni volby nelze pouzit
pivmecilinam nebo trimetoprim

Nekomplikované pyelonefritidy u zen 7-10 dni

potencované aminopeniciliny
nezlepSi-li se symptomy do 48 h, nebo antibiotikum prvni volby nelze pouzit

cotrimoxazol

Pvelonefritidy u muzu 710 dnél
cotrimoxazol

nezlepsi-li se symptomy do 48 h, nebo antibiotikum prvni volby nelze pouzit
potencované aminopeniciliny nebo ciprofloxacin

Dalsi informace: www.antibiotickarezistence.cz



Mocova infekce v.s. asymptomaticka bakteriurie

Asymptomaticka bakteriurie

= pfitomnost bakterii (+/- leukocytl) v moci u pacientt bez klinickych pfiznakd nebo znamek infekce
mocovych cest (teplota, dysurie, zanétlivé parametry)

= leukocyturie je ¢astym nalezem u pacientu s ABU a neni indikaci k 1éCbé

» odpovida fyziologické kolonizaci moCovych cest komenzalnimi bakteriemi

= 15-50 % u seniord v zafizenich nasledné péce

¢ v pripadé nespecifickych symptomu, jako napf. alterace stavu védomi, delirium ¢i anamnéza recentniho padu, je
nezbytné predevsim vyloucit jiné priCiny zmény stavu a doporucuje se sledovat dalSi vyvoj zdravotniho stavu pred
zahajenim léCby antibiotiky



Empiricka ATB lécba respiracnich infekci

Streptokokova tonsilo/farynqitida 5 dnd
V-penicilin, ev. makrolidy (spiramycin) pi alergii na PNC

Akutni otitis media 5 dndl
V-penicilin, ev. makrolidy (spiramycin) pi alergii na PNC
nezleps$i-li se symptomy do 48 h po V-PNC: amoxicillin

Akutni bakterialni sinusitida 5-7 dnd

V-penicilin, ev. makrolidy (spiramycin) nebo doxycyklin pri alergii na PNC
nezlepsi-li se symptomy do 48 h po V-PNC: amoxicillin/klavulanat

Susp. odontogenni: V-PNC + metronidazol

Komunitni pneumonie nad 65 let 5 dnd
amoxicilin/klavulanova kys., ev. doxycyklin pi alergii na PNC
(+ doxycyklin v kombinaci, pfi suspekci na atypickou pneumonii)

U mladych, zdravych: amoxicillin, ev. doxycyklin

Centorova kritéria (4+):
exsudat na mandlich

P
<

'

submandibularni kréni LA
horecka > 38°C

absence kasle

vékova kategorie 3-14 let

> 3 dny > 39 °C + purulentni
(obvykle jednostranna)

sekrece z nosu a/nebo
vyrazna jednostranna bolest
tvare/zub)

> nebo bifazicky priibéh

> nebo trvani > 10 dnd

Dalsi informace: www.antibiotickarezistence.cz



Empiricka ATB lécba strevnich infekci

VétSinou bez nutnosti ATB terapie, vC bakterialnich
Vyloucit CDI (kolitida vyvolana Clostridioides difficile)
« cotrimoxazol

* doxycyklin
« nifuroxazid (Ercefuryl)

* rifaximin (Normix) — nema uhradu



Shrnuti na zaver

— Pri béznych davkovacich rezimech hrozi riziko poddavkovani.

— Lze obhajit davkovani (a pouziti) mimo doporuceni v SPC.

— U zavaznych infekci a hypoalbuminémii, Ié€enych ATB s vysokou vazbou na albumin zvazit avodni
navyseni davek ATB (prvnich 24-48 hod).

— U zavaznych infekci zvazit méreni hladin antibiotik a kontinualni podavani betalaktamu / vankomycinu.

— Pozor na ATB s vysokym interakénim potencialem (azoly, fluorochinolony, klaritromycin).

— U ambulantnich pacientd prakticky neni rozdil proti bézné populaci.
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Dekuji za pozornost.

prews |4
b ]
\mn\\“‘\mm\\\mm\\hrrrmrrmmrtr i

. IT“TTHT I ii
L LR

MUDr. Matus Mihalcin, Ph.D.
Lékarska fakulta Masarykovy Univerzity, Brno

Klinika infekénich chorob, Fakultni nemocnice Brno




