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Témata

* Co je zachranna otazka
* Co se plete
* Co je nového

* Co byste chtéli vy?



FN MOTOL 2 LFUK

Zakladni principy mikrobiologie

Odbér a diagnostika




Priklad — pneumonie

Mikrobiologie — tohle JE esencialni (potreba
UMET)

"y Spulum

Nahly nastup horecky, zimnice, lobarni ndlez na
pleurdini bolesti na hrudi, rentgenovém snimku,

produktivni kasel = =m \ l
= . i
«. R BinaxNOW’ ,

Streptococcus pneumoniae

Klinika — tohle neni esencidlni (potreba

Vytér z nosohltanu PCR
JakyimaterialP Al aka testyZne] Sputum , Mikroskopie, kultivace (PCR)
udélat? Fibroaspirat /BAL (INVAZIVNI!)  Mikroskopie, kultivace (PCR)

Hemokultury Mikroskopie, kultivace (PCR)


Poznámky aplikace Presenter
Poznámky prezentace
A na udržování této rovnováhy, tedy eubiózy, má vliv celá řada faktorů: 


Dalsi priklady — rikejte vy

 Cystitida

* Infekcni endokarditida

* Sinusitida

* Prujem po navratu z tropu (CAVE)

* Prijem endemicky



Co ma kdy smysl?

Je-li to tekuty material/tkan? Kdy sérologie? Biochemické testy
Nabrat do sterilni nadobky —

NE STETKA

* Tezko pfistupna mista pro pfimou PRIKLADY:

dg.: mezenterialni lymfadenitida, « dourteni narostlych kmen(
Proc? Muze byt mikroskopie amébovy abcses aj. (patotypy E.coli, E.coli/Shigellla),
* Neni jina dg. metoda (Borelie,  rychla kultiva¢ni diagnostika
nekteré viry) (plasmakoaguldza —
Je-li to tekuty material/tkan? * Sledovani dynamiky / S.aureus/CoNS; oxidéza —
VZDY MIKROSKOPIE epidemiologie (IgG)/ ockovaci Ab P.aeruginosa, Neisseria)

Kdy délat PCR?

ProcC? Vysledek je hned.

Antigenni testy

1) Kdyz ma smysl mit rychly
Je-li navic i sterilni a vysledek (cost/benefit) —
kultiva¢né negativni: bakterialni meningitidy

- Panbakteridlni PCR 2) Kdyz to nejde kultivovat —
panel atypickych pneumonii a
respiracnich viru

PRIKLADY:

* COVID/chripka —jen u
symptomatickych jedinct

* Legionella, pneumokok v moci
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Proc? Kdyz to nevyslo...


Poznámky aplikace Presenter
Poznámky prezentace
A na udržování této rovnováhy, tedy eubiózy, má vliv celá řada faktorů: 


Casto se opakujici chyby

 MALDI z materialu
* PCR ze vSeho a vzdycky

» Sérologie u akutnich stavu



Hemokultury

Odbér a diagnostika




Krev

— Odbér z venepunkce. Odbérova a transportni zkumavka se 1isi podle acelu vysetreni.
— Srazliva krev - zkumavka je bez aditiv, naslednou centrifugaci se ziskava sérum pro stanoven] protilatek
nebo pfimy prikaz antigenti. Transportuje se do 8 hodin (pfi pokojové teploté), pripadné se uchovava
v chladnicce 24 hodin.

— Nesrazliva krev — zkumavka s EDTA (kys. ethylendiamintetraoctova), pro primy priikaz nukleové kys.

— Pro hemokultivaci - specialni kultiva¢ni lahvicky.

r ™
Hemokultivace
Hemokultura je jeden casoveé definovany odbér krve ke kultivaci, ktery se
rozdéluje do vice lahvicek - aerobni, anaerobni, nékdy i mykoticka. Dle poslednich
metodickych pokyni je u dospélych pacientl preferovan jednorazovy odbér do 4-6
lahvicek po 10 ml, pricemz polovina lahvicek je aerobni a druha polovina anaerobni.
Opakovany odbér parovych hemokultur je méné vyhodnou alternativou. U déti se
odebiraji mensi vzorky po 0,5-4 ml. Hemokultury odebrané mimo provozni dobu
mikrobiologie lze ponechat 24 h pfi pokojove teploté (pozor, nevkladat do lednice,
neudrzovat ve 37 °C). Vysledek je za 3-10 dnu (mykoticka agens za 14-21 dnu). Vice
viz Infekce krevniho recisté a sepse.

O @
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— V diagnostice septickych stavii je kli¢ovym faktorem rychlost uréeni plivodce, protoze se jedna o situace,

Mikrobiologicka diagnostika septickych stavii

které se bez spravneé zvolené lécby mohou vainé zkomplikovat a ohrozit pacienta na Zivote.

ODBER, SKLADOVANI A TRANSPORT:
- Zlatym standardem diagnostiky IKR je odbér plné krve k hemokultivaci (hemokultury).

— Dle nového postupu (2019) se pfistupuje k tzv. strategii jediného odbéru (,,single sample strategy™).

& | hemokultura neni I lahvicka, ale viechny lahvicky odebrané v ramci septické pfihody za 24 hodin.

& Odebird se do specidlnich hemokultivacnich lahvicek, které jsou kompatibilni s danym systémem de-
tekce pfitomnosti rostoucich mikrobi v laboratofi (viz nize). Nejprve do aerobnich a poté do anaerob-
nich lahvicek, vidy ve stejném poméru (tj. 2-3 lahvicky aerobni a 2-3 lahvicky anaerobni).

e Odbér se zdsadné provadi pied nasazenim ATB. Takeé je dileziteé radné dezinfikovat misto vpichu &i

katétr pred odbérem.

-

Tae. 117 NovA STRATEGIE ODBERD HEMOKULTUR

Odebrat

Tradiéni postup

Novy postup

Jaky material?

Krev {a pfedtim stér z kiZe)

Krev (bez stéru kiZe)

V jakém uspoiddani?

LParové hemokultuny”
2-3= dvé lahvicky

Jeden jediny odbér
1= Etyfi aZ Sest lahvidek

V jakém okamZiku?

Pfi vzestupu teploty
Opakované

Pii podezieni na infekci

U déti se pocet lahvicek fidi hmotnosti. Zjednodusene takto:
e Do 13 kg - 1 lahvicka na pediatrickou hemokultivaci (2-6 ml).

e 13-36 kg — 2-4 lahvicky (20-40 ml).

e Nad 36 kg - 4-6 lahvitek (40-60 ml), tj. jako u dospélych.
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Single-Sampling Strategy vs.
Multi-Sampling Strategy for Blood
Cultures in Sepsis: A Prospective
Non-inferiority Study

David Yu'?*, Anna Larsson®, Asa Parke*, Christian Unge?3, Claes Henning®,
Jonas Sundén-Cullberg**, Anna Semellf, Kristoffer Stralin®+ and Volkan Ozenci'?*t
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Karolinska institutet. Stockhoim, Sweden, * Departmant of infectious Dissases, Karadnska University Hosoik
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Medicing snd Intensive Care, Karotnsks Universily Hospital, Stockholm, Swaden, * Oepariment of Cinical Micrabiniogy,
Karolnska Linivarsity Hosprial, Stockbolm, Sweden
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¥u et al.

Sampling Strateqies tor Blood LURUres in Sepsis

 Strategie jednoho odbéru je
non-inferiorni k parovym
hemokulturam

* Nizsiriziko kontaminace, méné
invazivni pro pacienta

* Neplati pro IE !

A Detection of clinically relevant growth
100%
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FIGURE 2 | Detection rates of episodes with refevant growth (A) and contaminant growth (B) in 549 sepsis alert episodes. BC, blood culture; MSS, multi-sarmpling
strategy; $53, single-sampling strategy, P-values denote comparison using McNemar's ¥ ?-test.

B Detection of contaminant growth
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rate of contaminants than MSS (7.3%), although not to statistical
significance (p = 0.07). Supplementary Table S2b shows the
contaminants detected by MSS and S5S.

Growth in Individual Blood Culture

Bottles

Growth of any microorganism was observed in 784/3,294 (23.8%)
bottles. The overall contamination rate in BC bottles was 75/3,294
(2.28%). Growth in the individual BC bottles (BC1, BC2, BC3,
BC4, BC5, BC6) was evenly distributed (Table 4).

DISCUSSION

Appropriate detection of microorganisms and low rate of
contaminants are two major goals for BC diagnostics. Therefore,

the sampling strategy is essential to optimize the performance
of BC. In the present study, a well-defined patient cohort with
clinically suspected sepsis was used to evaluate if SSS is non-
inferior to MSS for detection of relevant growth in BC.

For 58S, the main concern has been that diagnostic
performance may be lower than that of MSS (Lamy et al,
2016). The present study shows that 58§ is non-inferior to
MSS regarding detection of pathoegenic microorganisms in BC,
These results are the first to demaonstrate this non-inferiority and
confirm previous theoretical assumptions based on a statistical
model by Lamy et al. (2002) and empirical data published more
recently by Dargere et al. (2014). Non-inferiority of S8 compared
to MSS combined with advantages of S5 in terms of less harm to
the patient and less labor intensity for the staff supports the use
of 585 as the routine method for BC in emergency departments.

Contamination is a major problem with BC diagnostics, and

a redinctinn of cantaminants is ane af the nronased henefits nf
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Mikroskopie (ihned)

Signalizuje pozitivitu Kultivace (2 hod/ 18-24 hod)*

Citlivost (6 hod / 18-24 hod)**

Hemokultury =
set lahvicek za
jeden den

& BD BACTEC FX

e

Jak se udéla identifikace agens?

OJY
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AIB a ATM

Opakovani




Toxicita

r r Y &

[ TaB. 58 TOXICKE A VEDLE)S1 UCINKY ANTIBIOTIK )
NeZadouci icinek | Antibiotikum nebo skupina ATB
Hepatotoxicita Beta-laktamy, makrolidy, rifampicin + Amfotericin B
Nefrotoxicita Glykopeptidy, aminoglykosidy, kolistin + Amfotericin B
Hematotoxicita Chloramfenikol, kotrimoxazol, linezolid, rifampicin
Ototoxicita Glykopeptidy, aminoglykosidy, kolistin
GIT obtize vetsina ATB, zejména pak: tetracykliny, erytromycin, linkosamidy, fluorochinolony,
nitrofurantoin

43



AWaRe

» Zaradit do skupiny podle slozeni a

AWaRe

* skupiny dle ,vhodnosti“ pouziti
antibiotik v klinické praxi z hlediska
ucinnosti, toxicity, ceny a rizika
indukce antibiotické rezistence.

Tabulka 1: Antibiotika ve skupiné Access (vy€et neni kompletni)

Skupina Access v klasifikaci AWaRE dle WHO

Pfirozené peniciliny

benzathin-benzylpenicilin (benzathin penicilin G)

benzylpenicilin (krystalicky penicilin G)

fenoxymethylpenicilin (penicilin V)

prokain-benzylpenicilin (prokain penicilin G)

Protistafylokokové peniciliny

flukloxacilin

oxacilin

Aminopeniciliny

amoxicilin

ampicilin

Nitrofurany

nitrofurantoin

Potencované aminopeniciliny

amoxicilin/klavulanat

ampicilin/sulbaktam

Amidinopeniciliny

pivmecilinam

Cefalosporiny 1. generace

cefadroxil

cefazolin

Linkosamidy

klindamycin

Antagonisté folatu

sulfamethoxazol/trimethoprim (kotrimoxazol)

trimethoprim

Nitroimidazoly

metronidazol

Amfenikoly

chloramfenikol

Tetracykliny doxycyklin
Aminoglykosidy amikacin’
gentamicin

*pouze u febrilni neutropenie dle syndromologicke klasifikace WHO EML

Access: uzké spektrum ucinku, nizsi potencial pro vznik
rezistence, nizsi cena, méneé casté nezadouci ucinky, antibiotika
volby na fadu infekci

FN MOTOL 2

LF UK




AWaRe

» Zaradit do skupiny podle slozeni a
AWaRe

* skupiny dle ,vhodnosti“ pouziti
antibiotik v klinické praxi z hlediska
ucinnosti, toxicity, ceny a rizika
indukce antibiotické rezistence.

Watch: Sirsi spektrum ucinku, vyssi potencial pro vznik
rezistence, vyssi cena, vyssi riziko toxicity, alternativni
antibiotika

Tabulka 2: Antibiotika ve skupingé Watch (vycet neni kampletni)

Skupina Watch v klasifikaci AWaRE dle WHO

Protipseudomonadové peniciliny piperacilin/tazobaktam

s inhibitory beta-laktamaz

Cefalosporiny 2. generace cefprozil
cefuroxim
Cefalosporiny 3. generace cefotaxim
ceftazidim
ceftriaxon
Cefalosporiny 4. generace cefepim
Karbapenemy ertapenem
imipenem
meropenem
Makrolidy klarithromycin
roxithromycin
spiramycin
Azalidy azithromycin

Fluorochinolony

ciprofloxacin

levofloxacin

moxifloxacin

norfloxacin

ofloxacin

Glykopeptidy

teikoplain

vankomycin

Rifamyciny

rifampicin

Fosfonova antibiotika

fosfomycin (p.o. forma)

Makrocyklicka antibiotika

fidaxomicin

Tetracykliny

minocyklin (p.o. forma)

Aminoglykosidy

streptomycin
tobramycin

& s
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AWaRe

» Zaradit do skupiny podle slozeni a
AWaRe

* skupiny dle ,vhodnosti“ pouziti
antibiotik v klinické praxi z hlediska
ucinnosti, toxicity, ceny a rizika
indukce antibiotické rezistence.

Tabulka 3: Antibiotika ve skupiné Reserve (vycet neni kompletni)

Cefalosporiny 5. generace

ceftarolin

Skupina Reserve v klasifikaci AWaRE dle WHO

ceftobiprol

Cefalosporiny s inhibitory beta-
laktamaz

ceftazidim/avibaktam

ceftolozan/tazobaktam

Sideroforové cefalosporiny

cefiderokol

Karbapenemy s inhibitory beta-
laktamaz

imipinem/relebaktam

meropenem/vaborbaktam

Monobaktamy

aztreonam

Monobaktamy s inhibitory beta-
laktamaz

aztreonam/avibaktam

Lipoglykopeptidy

dalbavancin

Lipopeptidy daptomycin
Oxazolidinony linezolid
Fosfonova antibiotika fosfomycin (i.v. forma)
Polymyxiny kolistin
polymyxin B
Tetracykliny a glycylcykliny minocyklin (i.v. forma)
tigecyklin
Aminoglykosidy plazomicin

Reserve: Siroké spektrum ucinku,
vysoka cena, vysoké riziko toxicity,
rezervni antibiotika

&
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Antimykotika (a antigeny)

Echinokandiny (anidulafungin) Hlavni ATM pro systémoveé infekce

Amoftericin B 1. Volba JENOM: invazivni kandiddza druhu C.parapsilosis u HD nestab.,
mukormykdza a invazivni kryptokokdza (s flucytosinem) - ABLC forma (v CR bézné
s flukonazolem 800 mg) 2.v: invazivni mykotické infekce

Flukonazol VSechny infekce kandidami, kromé C.krusei - zde echinokadin
Vorikonazol 1.v u aspergildzy - dalsi proti aspergilovi: posakonazol, isavukonazol
Terbinafin mykotické infekce klze, vyzaduje-li to |éCbu - hlavné tinea

Test Na co je

Beta-D-glukan panfungalni test

Manan kandidy

Glukoroxylomanan  kryptokoky

Galaktomanan aspergily @ @

FN MOTOL 2LFUK
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Nové otazky

Sekvenovani v mikrobiologii

Opakovani




Sekvenovani prvni generace (Sangerovo sekvenovani) Sl s
- Panbakteridlni PCR ekvenovani treti generace

- Typizace nékterych bakterii (spa typy S.aureus) (PacBio, Na,no,pore? e
- Sekvenovani v redlném case

Sanger method Human Genome Complete eukaryotic

Second generation Research Human
Project genome

Nanospace sequencing
sequencer: 454 GS20 Microbiome Project

1981 1995 2001 2007 2011 2019

1977 1990 1996 2005 2008 2014

Human mitochondrial Complete cell genome ~ Complete the Human Second generation

genome sequence Genome Project sequencer: Genetic
Analyzer 2

Third generation The third stage Human
sequencer: PacBioRS microbiome project

Sekvenovani druhé generace (next-generation sequencing)
= masivné paralelni sekvenovadni

=
- Cely genom (WGS) / exony (metagenom) / jen konkrétni

sl (ot vedif] I S laskavym svolenim

- Mikrobiomy, viromy, genomy bakterii (rezistomy, pribuznost Dr. Marcely Kritove
pro epidemiologii)




Sekvenovani

* Sangerovo sekvenovani (prvni generace) — pro panbakterialni PCR,
typizace nekterych bakterii (spa typy S.aureus)

* Sekvenovani nové generace — mikrobiomy, viromy a genomy bakterii
— rezistomy, pribuznost (pro epidemiologii)

* Sekvenovani treti generace — ,,sekvenovani v realném case“



Kde se to da vyuzi t? Diagnostika infekci z primarné

/| sterilnich materiald

Analyzy genomu bakterii (software)
- Virulentni kmeny

- Geny rezistence (ResFinder)

- Klonalni Sireni (Galaxy

Fekalni mikrobialni terapie
- testovani darcu
- sledovani udrzeni u prijemcu

Studium lidského mikrobiomu
- asociace s neinfekCnimi nemocemi
(IBD, IBS, T1D, obezita aj.)

FN MOTOL 2.1 F.UK



Panbakterialni PCR Materialy?

Primarneé sterilni!

Primer (cilova sekvence pro primer je u viech) Srdeé&ni chIopné

TGCCGTAA

LGACGGCATT. ACGGCATTCGGCAACTGTGCACTTGGA... ]
Stafylokok

Punktaty

..ACGGCATT...ACGGCATTCGGCAACTGTGCACTTGGA... ]
Streptokok

|

...ACGGCATL..ACGGCAﬂCGGCAACTGTGEAC]TGGﬂ...J Velmi vzacné i krev, BAL
Enterokok

Likvor

Q@
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Jak se to dela?

* Dvoukolovy proces

o 1080 L] L]
1. Amplifikace 16S rDNA

poccus fuseas

%cm“éﬁ

"

| - 13011542
R4 1.051-1.300
4: 751-1.050

P
M“u :;c

& ut
(W

Qa'.,cni’-:a
i, ay il

i

Mature Reviews | Microbiclogy
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sekvenuje). Uf{ﬁ ;
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Gen pro 16S rRNA

16S rDNA is a linear structure - > transcribes into a linear rRNA, and folds.

0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 bp
vil vz | va | va [ vs| (ve| vi| v8 vo

JNS: unspecific applications
VARIABLE REGIONS: group or species-specific applications

Figure 1: An example of a 165 fENA gene. The regions in green are conserved in all microorganisms. These are the sites that are targeted by primers for PCR
amplification so that all the 165 tfENA genes in a sample are amplified. The grey regions are the species-specific regions that-- when sequenced-- allow for
scientists to see which species are present in a community. Image courtesy of: http-//www alimetrics net'en/index php/dna-sequence-analysis

Vvhody a proc se vyuziva:
e Je tojak vysoce konzervovana, tak ubikvitarni sekvence
e Je torelativné jednoduché a levné sekvenovat
e Existuje dobra referencni databaze (Silva, GreenGenes, RDP)

@
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Dalsi vyuziti
panbakterialniho PCR
 Zkoudi se i z NESTERILNICH

MATERIALU (tedy ¢asto
polymikrobialnich)

e Obtizna interpretace

U zkousky, ale plati, ze indikace

panbakterialniho PCR jsou
primarné sterilni materialy!

3.3. Suspected polymicrobial samples

Figure 7: Suspected polymicrobial samples with single or no pathogen reported by P

Proleus/ Proteus mirabilis
Klebsiella' Klabsiella pneumonias

KlebsiellaEnterobacteriacess_gen_sp

Vaillonella' Veillonella dispar

Velllonella/ Veillonella atyplca
Strepiococcus/Streptococcus ALIF_s/salivarius/
Streptococcus/GLT32452 s
Staphylococcus/Staphylococcus_sp
Porphyromonas/Porphyromonas_sp
Porphyromonas Porphyro monas uenonis
Porphyromonas/Porphy romonas someras
Porphyromonas/Porphyromonas gingivalis
Porphyromonas’ Porp iy rom onas bennonis
Paptoniphilus/Peptoniphilus grossensis
MurdochiellaMurdochiella asaccharolytica
Murdochiella/LTE32322 s
Mobiluncus'Mobiluncus curtisii
Lactobacillus/Lactobacillus gasseri
KIZ59813_gEUITI5NA 5

JRMA g JRNA s

Hafnia FMIG =

Fineg oldia/Finegoldia magna
Ezakiella/'Bacteroides coagulans
Escherichia/Escherichia_sp
Enterococcus/Enterococcus fascalis
Clostridium Clostridium perfringans
Clostridium/Clostridium necnatale
Clostridium_g24/D5980270_s

Clostridium_g24/Clostridium bolteas

With_reference || Without_reference| | NegExmctionControl
4
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9
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sz
w7
632
30 g
795 'g
16
w2
67
21
te2s
18

196

508
A
542

v,

Absolut_abundanca

(=1,100]
(100,200]
(300,1e+03]

(1e+03,1e+04]

l (1e+04,1e+05]

https://static.metagenlab.ch/2023 ESGMD metag“emmrpi"é‘



https://static.metagenlab.ch/2023_ESGMD_metagenomics/

1. Hodnoceni krivky PCR

RFU (1043)

10

Amplification

Material: Kultivacné negativni

kloubni punktat

...... = je v tom bakterie.

| C, hodnota reflektuje cyklus,
kdy dochazi k nardstu
fluorescence nad prah pozadi

POZITIVNI

f # % & ¥ & ® & ® & § & & @ & § B & % & L 8 & A} Pozitivni
i § 5 | T g kontrola
........................... T R s, oy

Interni
kontrola

10

Jf Negativni
' kontrola
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Hodnoceni sekvence —
Sekvence mifi do databaze NCBI BLAST ¥ cams

Edbgldid

Hodnoceni:
- Similarita sekvenci (98-100%)
- Pocet shodnych nalezu

Vzorek: BA-9454

CGCCGCGTGAGTGAtGAAGGTCTTCGGATCGTAAAACTCTGTTATTAGGGAAGAACATATGTGTAAGTAACTG
TGCACATCTTGACGGTACCTAATCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTG
GCAAGCGTTATCCGGAATTATTGGGCGTAAAGCGCGCGTAGGCGGTTTTTTAAGTCTGATGTGAAAGCCCACG
GCTCAACCGTGGAGGGTCATTGGAAACTGGAAAACTTGAGTGCAGAAGAGGAAAGTGGAATTCCATGTGTAG
CGGTGAAATGCGCAGAZATATGGAGGAACACCAGTGGCGAAGGCGACTTTCTGGTCTGTAACTGACGCTGAT
GTGCGAAAGCGTGGGGATCAAACAGGATTAGATACCC


https://blast.ncbi.nlm.nih.gov/Blast.cgi?PROGRAM=blastn&PAGE_TYPE=BlastSearch&LINK_LOC=blasthome

N
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Mikrobiom

Definice (zjed.): mikrobiota a jeji pole plsobnosti.

1) Coto dél3, co to ovliviiuje, k Cemu to je, zakladni
metriky a slozeni

2) Rady do praxe: pestrost, nekupovat si komercni analyzy
3) ATB a mikrobiom




Fyziologické funkce strevniho mikrobiomu

[ Obrana pred infekci J [ Traveni J

I, @@ EUBIOZA
. L, , Q’p;ﬁfg‘ggl /j’b = rovnovéha ve sloZeni a
Vyvoj imunitniho systému microbes @Break et funkci stfevniho mikrobiomu

food

8@ \{Dj G}év, \_[ Metabolismus J

Stimulate the
immune system Gut Microbes

Synthesize
vitamins

Protect epithelial
cells of the gut ™

[ l ntegrlta St revni Ste ny } Sommer & Backhend, Nat Rev Microbiology, 2013 @ @



Poznámky aplikace Presenter
Poznámky prezentace
… který plní celou řadu funkcí: ….. Vypíchnout vliv SCFA. A když vše funguje, nazýváme tento stav jako eubióza


Ovlivnheni slozeni strevniho mikrobiomu

Nespecifické strevni
zanéty (IBD)

Dysbidza = nerovnovaha ve slozeni a
funkci stfevnich mikrobd

Klostridiova
kolitida (CDI)

Aterosklerdza,
diabetes, obezita

Nadorova

Syndrom drazdivého
tracniku (IBS)

onemocneéni

Alergie, astma, celiakie
(CeD)

O w
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Poznámky aplikace Presenter
Poznámky prezentace
Působením jiných faktorů však může dojít k vychýlení této rovnováhy, kterou nazýváme jako dysbióza a ta byla již asociována s celou řadou nemocí…. Včetně celiakie, neinfekčních onemocnění trávicího traktu jako jsou celiakie, IBS a také to, co bude dnes zajímat dnes nás: nespecifické střevní záněty, IBD


Microbiome mechanisms

l Drivvrsity

SCFRA-procuci neg bacteria

Pathagen owergrowth

Microbiome metrics

[closely linked to IBD, U and Crohn's)

” N_ —- Ay
5, e
ﬂ;:jj Enterobacteria

P vulgstus

Increased inflammation

Cytokine release

-

Poznat mechanismus
Snizena diverzita a podil
producentd SCFA

\

A\

Microbiome modifiars

Jak se to prenasi do praxe — priklad na IBD

Gilbert et al., Nature, 2025; Lee et al. iScience, 2025

J

slozeni

\

Odpoveéd na lécbu dle

[ Microbiome predictors
Fermented Bhage FMAT
il thesapy
L
l . ko=t o) : _'_:\‘ Microbiota Clinical indices Interventions
f B ,,f = i
= S, SCFA 3‘ o &r--. = o0 f
i b, production \ - z
."; x ﬁ Active Pediatric IBDs
ceae -
| =
Labaratory tests % %{. 'w' f
W tus: abundance Il i
1 8 (= & ==
" o Ay o ® - (AUC = 0.89)
L] ]"___F__-' I
P copr: abundance
Higher rarege ﬁ;ﬁ Responder
Prognosis Prediction :
Reduces Targets ﬂusmr_&s P ¥  Nonresponder
ki i inflarmmation pathogens divarsity =4
Najit méritelné metrik - L . . .
) . ) y Najit IéCebné nastroje Predikovat cokoliv
Zastoupeni Phocaeicola . , , .
Dleta, fagova teraple Cl
vulgatus (neg) a Prevotella
copri (pos) FMT

S
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Jak moc je mikrobiom variabilni?

* Kratkodobeé (hodiny az dny)

* Dietni intervence (n=10): vysokotucna dieta

(animal-based)

Animal-based
diet

35
a
30 %% —30% i
= 8§ 0%
i 83 |
03 2 S DA120%
= -; 20 a Medlan
) : g
£ ao
E - 15
© 2
=]
5
0

Prijem vlakniny

35
30

125

/ Diversity
(Jensen-Shannon distance)
o
-
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i
N ow

o
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Letter | Published: 11 December 2013

Diet rapidly and reproducibly alters the human gut
microbiome

Lawrence A. David, Corinne F. Maurice, Rachel M. Carmody, David B. Gootenberg, Julie E. Button, Benjamin

E. Wolfe, Alisha V. Ling, A. Sloan Devlin, Yug Varma, Michael A. Fischbach, Sudha B. Biddinger, Rachel J.

Dutton & Peter J. Turnbaugh &

Nature 505, 559-563 (2014) | Cite this article

198k Accesses | 1953 Altmetric | Metrics

0.6

L

0.3

1 I 1 I 1 1 01

Day

Dramatické zmény do 48 h pfi extrémni
zméneé diety, ale do dalSich 48h navrat do
pGvodniho stavu

O W
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Poznámky aplikace Presenter
Poznámky prezentace
https://www.nature.com/articles/nature12820/figures/1; �The similarity of each individual’s gut microbiota to their baseline communities (β diversity, Jensen–Shannon distance) decreased on the animal-based diet (dates with q < 0.05 identified with asterisks; Bonferroni-corrected, two-sided Mann–Whitney U test). Community differences were apparent 1 day after a tracing dye showed the animal-based diet reached the gut (blue arrows depict appearance of food dyes added to first and last diet day meals


KOMERCNI ANALYZY MIKROBIOMU

» Adekvatni metoda (metagenomické

Se kve n Ova, n I, a n e p rofi | Ova' n I’ 1 65 r D NA) International consensus statement on microbiome testing ':'\,_@

in clinical practice

seargina Hold,
o, Monika Fischer,

* Nelze interpretovat

There is growing interest in the potential exploitation of the gut microbiome as a diagnostic tool in medicine, bul  Lancet Gastroentersl Hepatal
evidence supporting its clinical usefulness is scarce. An increasing number of commercial providers offer direct-to- 29
P

c microbi gnostic tests without any o on their lation or any proven value in clinical Publshed Orine
practice, which could result in considerable waste of individual and health-care resources and potential drawbacks in Decernber 5, 2024
the clinical 2 t of pati We o d an international multidisciplinary expert panel to standardise best

practices of microbiome testing for clinical implementation, including recommendations on general principles and
minimum requirements for their provision, indications, pre-testing protocols, method of analyses, reporting of results, )
JHHUHRE N OO0 STASE, A epartment of Transtational
and potential clinical value. We also evaluated current knowledge gaps and future directions in this field. We aimed 10 pegicine and Surgery
establish a framework to regulate the provision of microbi testing and minimise the use of inappropriate tests and (5 Porcan MO, F & Poniani MD.

° M us |' th re | evan t N é ve | ka' srovn a' vac |' S k u p | Nna pave the way for the evidence-based development and use of human microbiome diagnostics in clinical medicine.

Porcari et al. Lancet Gastro. 2024

V4

* Nelze délat zadna doporuceni Ci
individualizované doplnky stravy
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American Gut project
PC2 (8.81%) -
. X omaivors,
* Prvni vyznamny zaver s ohledem ? ol B
na dietu a mikrobiom st z
o ﬁ'-fﬁ ¥ (v o
/ \ . = g .- v ﬁ 3 ¢ :.n Qe

e Klicem ke zdravi mikrobiomu je e ¢ PC1(16.90%)
diverzita sloZeni. o

* Ta je nejvyssi u tech, co jedi >30

rostlinnych potravin tydné (vice nez
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£
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K / @ 100 Plants consumed per week g
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McDonald et al., Msyst, 2018 @ Q%
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. Difficilogenni ATB

V4

* ATB jejichz uzivani je spojeno s vyssim rizikem klostridiové kolitidy

Clindamycin

Cephalosporins

Co-aminopenicilins

4 ,,Cll

Stefan, Antibiotika, 2024

Ciprofloxaxin (+other FQs)

Open Forum Infectious Diseases {%l l)bA

Iafuctimus [Rmeanes Sasiny of dAmesica by medone sseoston OXFORD

Comparison of Different Antibiotics and the Risk
for Community-Associated Clostridioides difficile
Infection: A Case-Control Study

Aaron C. Miller,"* Alan T. Arakkal.’ Daniel K. Sewell.” Alberta M. hrl, Joseph Tholany,"* and Philip M. Ful|reer:. CODC MinD-Healthcare Group ﬁ
: id
" Unersity of howa, Career C kg of Madizing, bowa City, lowa, UES, 2L ol lown, Collage of Pl h, b oty lowes, USA, and =Tk e of Compaied Soenee Unvesrsty of liva, B 4¢‘§ ;



Poznámky aplikace Presenter
Poznámky prezentace
4c… z nich nejvíc lnkosamidy�https://pmc.ncbi.nlm.nih.gov/articles/PMC10444966/?utm_source=chatgpt.com
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