Délka lécby antibiotiky-
jak ji zkratit?
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Antibiotikum — nejcasteéjsi lék na ICU

ATB ma predepsano denné vice jak 70 % pacientti na ICU
empiricky nebo cilené

U vice jak 50 % pacienttli zbytecné
nepotvrzena infekcni etiologie

Obtizna dif dg sepse X SIRS neinfekcéniho puvodu

quick SOFA: dechova frekvence 22/min a vice, alterace védomi,
systolicky tlak 100 mmHg a méné




Sepse- incidence 6 % vsSech hospitalizovanych pacientu
25 % ICU pacientl (sepse, severe sepsis, septicky Sok)
Vysoka mortalita (30 %, severe sepis 50 %)

18mil, sepsi celosvétové/rok
Tj cca 5,4 mil umrti

B CARING FORTHE
CRITICALLY 1LL PATIENT

International Study of the Prevalence
and Outcomes of Infection
in Intensive Care Units

Jean-Lowis Vincent, M1, Phl) Context Infection is a major cause of morbadity and mortality in intensive care units
Joridi Rella, MDD {ICUs) wordwide. However, relatively litle information is available about the global
Johin Marshall, MID epidemiology of such infections
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Surviving Sepsis Campaign: International Guidelines for Management of

Sepsis and Septic Shock

Ariicie in Cbcal Carg Medhcing - Mnuary 1017

Casné zahdajeni ATB terapie p¥i podezieni na sepsi
redukuje mortalitu do 1 hodiny (silné dop.)

Nespravné zvolena empiricka ATB terapie naopak
prodluzuje pobyt na ICU, zhorsSuje mortalitu




CONFERENCE REPORTS AND EXPERT PANEL

Surviving Sepsis Campaign: e
International Guidelines for Management
of Sepsis and Septic Shock: 2016

Casné zahdajeni ATB terapie pfi podezieni na sepsi
Redukuje mortalitu

Nature 2015

prodluzuje pobyt na ICU, zhorsuje mortalitu
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Rationalizing antimicrobial therapy in the @
ICU: a narrative review
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Eric Kipnis®, Marin kKollef®, Kevin Laupland™, Jose-Artur Paiva'', Jesus Rodriguez-Bano'?, Etienne Ruppe®'=,
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Nadmeérna spotreba ATB

Selekcni tlak Postizeni mikrobiomu

MDRB multirezistentni Clostridium diff
kmeny NU ATB- nefrotoxicita, ototoxicita
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Bactericidal Antibiotics Induce Mitochondrial Dysfunction and
Oxidative Damage in Mammalian Cells
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Antibiotics-Induced Obesity:
A Mitochondrial Perspective

Melisa J. Andrade® Chinchu Javaprakash? Smitha Bhat?

Antibiotic drug piperacillin induces neuron cell death through
mitochondrial dysfunction and oxidative damage

Shan Jiang' , Tong Li', Xiao Zhou®, Wenjun Qin’, Zijun Wang', Yi Liao’




De eskalace....

A general principle of “start broadly, narrow quickly,
if they don’t need it get rid of it” Akrami 2016

Surviving Sepsis Campaign 2016:
Antimicrobial regimen should be reassed daily for potential
deescalation ( GradelB)

... uzivej jen indikovana ATB po indikovanou dobu...




Antibiotic de-escalation in the IGU: how is it

best done?
Curr Opin Infect Dis 2015, 28:193- 198

Jose Garnacho-Montero™™®, Ana Escoresca-Ortega®, and
Esperanza Ferndndez-Delgado™

Empirical therapy -l = Appropriatoe
= Emcly thernpy cullures

= Broad spectiam agenits D scalation :Bi-m:l-d
o Consider combination th erapy Site of kelection
therapy
= Ophimization of dosa
mctamds iy Zkratit dobu podavani ATB

Streamiining of empirical therapy LGOS LIS Mgl deTe g Tels (e [4[C

= Stopping of anbibiotcs baktéril'
= iy goenl= wilh nasrowas spacirum
= Low impact on microlbiotm

= Dptimiration of dose scheduls

* Use ornl routs If possible K doléceni imunitni systém
= Consider cost .
pacienta




Jak zkratit i ukoncit terapii ATB?
Podle ceho se ridit?

\* ..f.\’; |

PCR (polymerase chain reaction)

PNA FISH (peptide nucleic acid
fluorescence)

MALDI TOFF (mass
spectromectry)

Nucleid acid PCR

PCT

start za 2-4hod, max

12-24 hod, t1/2 24-
35hod

PSEP (sCD14-ST)
vzestup do 1 hodiny,

max 3 hod

BDG
GM




Cut off
PCT X PSEP

Brodska H, malikova K, Adamkova V et al. Lu B, Zhang Y, Li C et al. The utility of presepsin in
Significantly higher procalcitonin levels could diagnosis and risk stratification for the emergency
differentiate gram-negative sepsis form gram-positive patients with sepsis. Am J Emerg Med 2018

and fungal sepsis. Clin Exp Med 2013

* PCT ng/ml (median)usepsi « pSEP pg/ml(median) u

sepsi
* G- 8,9 ng/ml ° G- 1128 pg/ml
* G+ 0,73 ng/ml * G+ 1070 pg/ml
* Smisené 0,58 ng/ml * Smisené 1757 pg/ml

Mykotické 922 pg/ml
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Use of presepsin and procalcitonin for prediction of SeptiFast results in
critically ill patients+
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Cil: Zda PSEP a PCT mohou predikovat vysledky BC a SeptiFast (PCR)

A tim pomoci vyselektovat pacient orovedeni SF v praxi
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CONFERENCE REPORTS AND EXPERT PANEL

Surviving Sepsis Campaign: e
International Guidelines for Management
of Sepsis and Septic Shock: 2016

14. We suggest that measurement of procalcitonin levels can
be used to support shortening the duration of antimicrobial
therapy in sepsis patients

(weak recommendation, low quality of evidence).

15. We suggest that procalcitonin levels can be used to
support the discontinuation of empiric antibiotics in patients
who initially appeared to have sepsis, but subsequently have
limited clinical evidence of infection

(weak recommendation, low quality of evidence).




Procalcitonin Randomized Controlled Trials for Infections in Critically Il Adult Patients
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Algoritmus uziti PCT v fizeni ATB terapie

* Not critcally il or hagh-risk (eg, CAPFS12 IV / CURB 65 2 2, COMD GOLD > 111)
» Not severely imsrunccompromised (other than corticosterid
* No other concomatant mfechion requining antibotic

SUSPECTED SEPSIS IN CRITICALLY ILL PATIENT

* Mood severely immunconenproined (olher than corticonte o)
* Moo o antibuotcs for chrone: bactenal isdection (o eadocandita,

anbecararlin)

v

v

PCT < 0.2 pg/l. —| PCT>0.25 pg/lL
No Antibiotics Stan Antibiotics
Y Y
Recheck PCT Repeal PCT on day 3
afler 6-24 hours and every other day
i hospstalized il still on antibiotics
slop anbibsotics when
PCT 025 pg/l. for
decrease by 2 80%
from peak if initial

PCT 55 g/l

1

Obstain baseline PCT
but do not delay
antitwotics

1

Repeat PCT daily

l

slop anbibsolics when
PCT <05 pg/l.or
decrease by = B0%
from peak (and
paticnt clinically
imprnving)




Ll
0.075

0.05...

0.023 1

Likelihood of
bacterial nfection

Recommendation iniciace i deeskalace
for antibiotic treatment

important considerations and overruling criteria

- Consider the course of PCT iﬂnamﬂ: rnunrtunnﬁi

- If antibiohics are intiated: .
- Repeat PCT on days 3, 5, 7, stop antibioics using the same cut offs
- if peak PCT levels are very high, then stop when B0-90% dﬁmpeak
- IFPCT remains high, consider treatment fallure

- If Antibiabies are withheld, control PCT after 6-24 hours

- Inibial antibiotics can be constdered in case of:

— - REspiratory or he amic instabdll rest comaorbidines, ICU admission
-PCT < 0.1 ug/L: CAP with P31V or CURB >3, COPD with GOLD IV

= PCT < 0.25 ug/L: CAP with PSI IV & V or CURB 2, COPD with GOLD I & IV




Impartant considerathons
and overruling criteria

- Consuder the course of PCT
- If antibiotics are continued:
- Diadly measurement of PCT, disconbinue anhbionecs when PCT decreases »80%

o the peak level or an absolute PCT value <0 Sng,/mi is reached
- If PCT remains high, consider treatment Tallure.

- Abways consider chinical course of patients in addition to PCT leveks
- If Antibiofes are discontinued, close clinical evaluation & recommended.
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Effect of procalcitonin-guided antibiotic treatment on
mortality in acute respiratory infections: a patient level
meta-analysis
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Effect of procalcitonin-guided antibiotic treatment on @ " @
mortality in acute respiratory infections: a patient level -

meta-analysis
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Shorter Versus Longer Courses of Antibiotics for Infection in
Hospitalized Patients: A Systematic Review and Meta-Analysis

Stephanie Royer, MD"+3" Kimberley M. DeMerle, MD?, Robert P. Dickson, MD", and Hallie
C. Prescott, MD, MSc1-4#
"Deparimeant of Imternal Medicine, University of Michigan, Ann Arbor, Michigamn

2Division of Hospital Medicine, Cincinnati Children’s Hospital Medical Center, Cincinnati, Ohio
IDepartment of Internal Medicine, University of Cincinnati, Cincinnati, Ohio
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e St s

Conclusion

Shorter courses of ATB is
safe

Including dg pneumonia,
UTI, intra-abdominal inf
Without adverse effect on
infection recurrence

Limited data- secondary infection or
MDR organisms
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Shorter Versus Longer Courses of Antibiotics for Infection in
Hospitalized Patients: A Systematic Review and Meta-Analysis
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Jak je bezpecné zkratit ATB
terapii:

CAP (3) 5 dni

VAP (7) 8 dni
c-UTI (5) 7dni
IAI 5 dni
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Shorter Versus Longer Courses of Antibiotics for Infection in
Hospitalized Patients: A Systematic Review and Meta-Analysis
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Zavisi na Jak je bezpecné zkratit ATB
terapii?

lokalizaci infekce,

dostupnosti pro ATB, CAP (3) 5 dni

pro chirurga VAP (7) 8 dni

délce pobytu na ICU .

kolonizaci MDR kmeny ¢-UTI (5) 7dni

pfitomnosti Al 5 dni
imunodeficitu
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Short-course antibiotic therapy )

for critically ill patients treated for postoperative
intra-abdominal infection: the DURAPOP
randomised clinical trial
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Zkracovani ATB terapie: short course 4-5 dni u lehkych az stredné
zavaznych intra-abdominal-infekci 1Al

X pro zavazné pooperacni IAl ( MODS)

ICU pacienti, infekcni pooperacni komplikace
Podminkou je adekvatni oSetreni zdroje

8 vs 10 dni

Kratsi trvani ATB terapie efektivni a bezpecné
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Antifungal stewardship considerations for adults and pediatrics
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IFI: 20 % sepsi (predevsim Candida ICl, % C albicans, % nonalbicans- C
glabrata, tropicalis)

Mortalita vysoka az 60%

Obtizna diagnostika, zpozdéna terapie

Empiricka terapie pri klinickém podezreni:
teploty, hemodynamicka nestabilita

RF ICI: ATB, CZK, PEV, RRT, kortikosteroidy, onkolog nemocni, bfisni
chirurgie, pancreatitida...




Naduzivani antimykotik
Toxické

Drahé
NU, interakce
Narust rezistence (albicans- nonalbicans kmeny)

Antifungal stewardship

1. Mikroskopie

Biomarkery
2. Hemokultury
( pozdé, false negat 1,3- BDGGI\’/ICAGTA

az 50%)

BDG- early panfugal marker
Senzitivita 0,75 ( % ICI faleSné negat)
Falesna pozitivita (krevni derivaty,
album,in, RRT, betalaktam ATB...)

Skvéla negat prediktivni hodnota:
Mozna deeskalace

Manmoproboins




ity o A g O ® Annals of Intensive Care

190 pacienti

_ _ | el 20 % deeskalace
De-escalation of antifungal treatment
in critically ill patients with suspected invasive
Candida infection: incidence, associated factors,
and safety

Karim Jaffal', Julien Poissy'??, Anahita Rouze'?, Sebastien Preau'*2, Boualem Sendid®*4, Marjorie Cornu®34
and Saad Nseir'-'®

Z 13dni
na 6 dni

inteniarve Care Med (2017) 43:1688- 1677
D04 1010076001 34-017-4932-8

' el 109 pacientu
Biomarker-based strateqy for early L PErSIEE

. ; . =7 : BDG
discontinuation of empirical antifungal
treatment in critically ill patients: a randomized 7kraceni
controlled trial z 13 na 6 dni

Anahita Rouze'?3 Séverine Loridant'2? Julien Poissy', Benoit Dervaux®®, Boualemn Sendid*,
Marjorie Cornu'> and Saad Nseir' '@ for the S-TAFE study group
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Antifungal de- escalation ( ICl)
Echinocandin or amphotericin to fluconazole

Within 5-7 days




BDG+ a PCT-
(=280 pg/ml)(<2ng/ml)

Invazivni kandidoéza
(PPV 96% )

Gilaciobder #f 32 Crnbal Cow 2017) 2V176
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RESEARCH Open Access

Combined use of serum (1,3)-B-D-glucan @
and procalcitonin for the early differential
diagnosis between candidaemia and

bacteraemia in intensive care units

Danisls fobemo Giacobbe' '@, Malgoram Mindria', Maria Tumbarlo’, Elsa Furfar’, Maria Spadarn”

Aroel Al Lesitn” Al Meiii!, Genrao De Pascal® Anns Marchess® Mares Brissone” Pasls Pelea™
Michels Nemesn™ Almandee Malin®, Massirme Artonell’, Brunells Pesterra”, Maurti Sanrquinati’™

o Viscol®, Valeria Dol Bono! and on beha¥ of IRGRRSTA (tafan Sudy Group on Besistant nfiections of the
Sociech ralara Terapla Andnfemhval

Absract

Back grownd: The: study simed o Beess the mmbined erfomence of wwum (1,593-0-glucan B0G) and
procaiitonn (PCT) for the difierential disgnods. betwesen candidamia and badesamia n theee nbenie
care unis (L) in mwa begpe Teaching hospital in Raly,

Msthods: From June 2014 & December 2005 all sduk paternts adminied o the ICU who had a culiure
proven candicsemis or bactesemia, 5 well & BG snd PCT mesrured clhossly io the fime af the indes
cultune, were includied In the study. The disgnoatic piefrmance of BDG and FCT, wsed elther sopeatdy

oF N ooembnation. wis asessed by calculating The serndihvily, Specifcity, posithve prediaie value (PFY),
nirgative predictive vakue WPY), anel posiive and negative Kelhood mties (LA and ER-L Changes faom
pre=iei proboblien D pod-ted potablites of onddaemis and boctememia wenr nfered from Fagan's
THCHTREG b

Retults: L Faiibdred and sty palents vwie ckeded, 73 with cndeiaemia (498 afd 08 wilh Do eiieims
(5850 Wbz Both ok ndicated candicernis (B0G 280 poml and PCT <2 ngfmil thiey shoved highe FRY
(%) comparad B B and 8% (o BDG o PCT slone, regecthesly, Wheen both master s Indicated nadieaemia
{BOG <80 pofml and PCT 22 ngdmll, ther NPV for condiceemis was dmilie 1o thit of BOG died slone (95% v 93)
ot By and PCT resuls fle ore ncficaing candicaends and the othe bacheratimia orly sightly abered {1
pre-Desd peohablit ies of the fwo dieaes

Condusons: The combaed wie of POT and BDG muld e belpful in ihe degroitic workfiow fir oincally @ patients
willb et cardicbiemia
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RESEARCH ARTICLE

Increased presepsin levels are associated with
the severity of fungal bloodstream infections

Yuuki Bamba ", Hiroshi Moro: ™ *, Nobumasa Aoki, Takeshi Koizumi. Yasuyoshi Ohshima,
Satoshi Watanabe . Takuro Sakagami, Toshiyuki Koya. Toshinori Takada.
Toshiaki Kilkuchi

Department of Respiratory Medicine and Infectous Dissases,. Nigata Uindiversity Graduate School of P edical
and Dental Sceenoes, Migata, Japan
. m.ll:-ul-:ll;li:-rnﬁl:! r-l-. H“‘““‘i--u ﬂl::-:P _

Presepsin was increased in 11 patients with fungal bloodstream infections. Serial measure-

ment of presepsin levels demonstrated a prompt decrease in 7 patients in whom treatment
was effective, but no decrease or further increase in the patients with poor improvement.

tive association with the disease severity. Presepsin could be a useful biomarker of sepsis
secondary to fungal infections.




Retrospective data from
ClinicalTrials.gov ID: NCT03584594 study
in ICU patients with candidemia and
control bacteriemia group from
University Hospital and City Hospital in
Ostrava (Czechia)

We used 2 biomarkers PSEP and 1,3-BGG

“PSEP measured 24 hours before or after the Candida
spp. positive blood culture

- Values of serum BDG measured 48 hours before or
after the Candida spp. positive blood culture

Sequential Organ Failure Assessment (SOFA) score of 2 or more who
were admitted to our ICU’s from January 2018 to November 2019.
Exclusion criteria were age <18 years, and a SOFA score of <2

Dobias R.




Inclusion criteria of 889 ICU patients with positive blood culture
during the period 2018-2019

Total patients with candidemia (n=388)

Total of patients with bacteremia (n=501)

Excluded (n=303)

Unmeasured BDG
and/or PSEP, or
markers measured
not close to the
positive culture

Patients with candidemia (n=85)

Excluded (n=365)

- Unmeasured BDG
and/or PSEP, or
markers measured
not close to the
positive culture

- Patients with previous
candidemia

Patients with bacteremia (n=146)

Patients with candidemia * (n=85)
—|  Patients with bacteremia (n=146)
Patients with mixed infections (n=43)

Excluded (n=43)
Mixed infections

Included patients with candidemia (n=58)
Included patients with bacteremia (n=130)

* 20% of included patients with candidemia (17/85) had previous bacteremia not meeteing inclusion criteria



ICU patients with positive blood culture during the period 2018-2019
Included patients with candidemia (n=58)

Included patients with bacteremia (n=130)

Elevation of serum BDG indicates invasive candidiasis

In combination of high levels of PSEP can indicate
sepsis due to Candida species

20,000
|
1,500
|

. o Importance of BDG
is statistically
significant
(p=0.001)

i |

0 1 0 1

Presepsin
10,000 15,000
1
1,000
1

BDG

500
|

)

Double positivity (BDG+PSEP) Single negativity (BDG)
Specificity of 79.4 % NPV of 82.8 %




5 patient was measured in 4 time points of BDG and PSEP

1,500
1

g
thnkal

[ BDG [ | BDG+ATM+3
[ | BDG+ATM+14 | | BDG+ATM+28

6,000

4,000

_] [

presepsin

[ Presepsin [ | PSEP+ATM+3
[ 1 PSEP+ATM+14 [ | PSEP + ATM +28

The statistically significant decrease
(p =0.043) in the concentrations of BDG
begins only after 28 days of the antimycotic
treatment

The statistically significant decrease in the
concentrations of PSEP begins early, after
14 days (p=0.043) of the antimycotic
treatment and persists after 28 days
(p=0.043).




Could we use decreasing of PSEP concentration in antifungal
therapy by echinocandins for possible de-escalation to azole
therapy?

Echinocandinstreatment efficiency during
candidemia
4000
3500

3000

2500
2000 | -+-BDG

1500 PSEP
1000 —
500

0

pg/ml




Kombinace pozitivhiho BDG a pozitiv PSEP
by mohl Iépe predikovat kvasinkovou sepsi
nez kombinace BDG a PCT

Pokles PSEP se zda da vyuzit k deeskalaci
antimykotik




“start broadly, narrow quickly,
if they don’t need it get rid of it”

As soon as possible
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