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B CARING FORTHE
CRITICALLY ILL PATIENT

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

Jean-l.ouis Vineent, MD, PhD Context Infection is a major cause of morbidity and mortality in intensive care units
Jordi Rello, MD {ICUs) worldwide. However, relatively little information is available about the global
John Marshall. MD Hfﬂdﬂmi{?lﬂg}" of such infections
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Surviving Sepsis Campaign: International Guidelines for Management of

Sepsis and Septic Shock
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CONFERENCE REPORTS AND EXPERT PANEL

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

21 aysS T FKt2SyN 'e¢. GSNH LA
Redukuje mortalitu

Nature2015

w

LINRE Rf dzOdz2S L}R2oéd yI [

|




Intensive Care Med
https=//doi.org 10.1007/500134-019-05520-5

Rationalizing antimicrobial therapy in the @
ICU: a narrative review
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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
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Antibiotic drug piperacillin induces neuron cell death through
mitochondrial dysfunction and oxidative damage
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Antimicrobialregimenshouldbe reasseddaily for potential
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Antibiotic de-escalation in the ICU: 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 Appropriate

= Early theragpy cullures

= Hlood
= Sile of infecihion

* Hraoad spectrum agsnts De-aescalation

= Consider combination therapy

therapy

= Dptimization of dose

schedul= 1/21. NJ l:l A l]

Streamiining of empirical therapy LEOSILAA[CIVIN=IaNgliteleiglo]gle 1<
= Stoppmg of antibeotses — . o

= A gents with narrower spectram O I 1- u $ N‘K J\I
= Low impact on microbioia _
= pfimization of dose scheduls
= Lise oral rowle if paossible

= Consider cost
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PNA FISHpeptidenucleicacid
fluorescence)

MALDI TOFfnass
spectromectry

Nucleidacid PCR

PCT

start za 24hod, max

12-24 hod, t1/224-
35hod

PSERsCL14-ST)
vzestup do 1 hodiny,

max 3 hod
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Cutoff
PCT X PSEP
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Significantlyhigher procalcitoninlevelscould presepsinin diagnosisand risk
differentiate gram-negativesepsisform gram- stratification for the emergencypatients

positive and fungalsepsis Clin Exp Med with sepsis Am JEmergMed 2018
2013
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Journal of Critical Care

journal homepage: www. joc jourmnal. org

Use of presepsin and procalcitonin for prediction of SeptiFast results in @uwm
critically ill patients+r
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Surviving Sepsis Campaign: @
International Guidelines for Management
of Sepsis and Septic Shock: 2016

14. We suggest that measurement pfocalcitoninlevels can
be used to supporshortening the durationof antimicrobial
therapy in sepsipatients

(weak recommendation, low quality evidence).

15. We suggest thgbrocalcitoninlevels can be used to
support thediscontinuation of empiric antibioticsn 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 |1l Adult Patients

|Raterance] Seming Number and Type of Raguction
Trial Name ICountry) Infection PCT Algorithm Exciusion Criteria Outcomes Cenical Outcomes
Notre 2008 79 patients with only: Organisms Of CONGIIONS n
17 ICU (Swazersna S0P aNUDIOtCS ¥ requirng median ouration  and recurrent infection;
_PCToecregsed  oOuration of therapy, severe  of antibiotic ther- reduced ICU LOS by
90% from initial  viral or parasiic inflections, apy (P - .003) 2 aays (P - .03)
“VEIDE. DGR ot antibiotics started
min 3dny Do i A Aot v s
_baseine <1 pgit)  severely ImmunocOmMpro-
©Or day 5 (If beselina misad, withholding of ife
=1) Support
Hochrelter 1 Surgical ICU 110 patients wath  Discontinuation only: Antitiotics started batore Mean 5.9 vs NO diffarence (treatrment
2009) [ 28] Germany) Suspectad or con- sStop antbiotics ICU aarmission, tharapy IS cays (P < succass, ICU LOS,
fnrmed sepsis ITPCT <1 pgtt Imitation cue to goals .001) SOFA score, hospital
) of gecregse 10 of care mortaity)
min 3dny 25%-35% of Inxial 6 8 dni
Vs Gl i vs 8 dni
Schroecer 1 Surgicat ICU 27 pavents with  Discontinuation only: Antibiotics started bafore Mean 66 vs No Gifference (SAPS Il or
2009 |29 (Germany) severs sepsis S10p antibiotics ICU agmission B3 gays IP< SOFA score, ICU stay.
1T PCT <1 pgt. or .00 hospital mortakty)
min 3dny decrease 10 <35%
of nital vaiue over 6,6 vs 8,3 dl’ly
3cays
Stolz (20051 [26] 7 ICUs In 3 hosprais 101 patients with ven- Discontinuation only: Pregnant, enroliad In another 13 vs 8.5 antiot- NO afference (mechanical
ProvarP ISwitrariana, UEor-associate aner 72 howrs, rEl, mynunosuppressed, c-froe aays akbve veniiation-free oays,
Untea States) pneumonta SNUDIOLIC CESSINUON  COUSTING EXrapUIMmOonary 28 cays aner ICU-free days abve,
strongly encour- INfection reqQuinng antiiot-  veniatorassocs- nospital LOS, 28-Cay
min 3dny agad (<0.25 pg), s for >3 cays ated pneumonia mortaity)
encouragea 10 25— onset (overal
VAP 0.5 or gecrease 27% recuction
_ Dy >80%). N aNtDIoNC thee
ascouraged (0.5 apy. P - .038)
or gecrease by
<BO%), strongy dlouhath
giscouragea (> 1)
Boudama (2010} S mecical ICUs ana 621 patiants with Intiation and Fregnancy. bone marnow Mean 1.6 vs NO gifferance In noninte-
1201 2 surgical ICUs suspected Inflaction  Discontinuation: transplant, of Neutropsa- T1a3gays of T roifty analyss (Zo-Gay
PRORATA (France) antIoUCs strongly ric. INtEctions requiring therapy (P < and 60-aay mortaiity),
———— ascourages SNUDIONCS, poor .0001) Dut 1anq lowargs
1<0.25 pgt ). chance of survival, and Increased 60-Gay mos
*
W 025 CONOt-TesUSCRIte Oroers dlouha th :: aifiar-
10.5-1), strongly Of suparnfection,
ancouragad mechanical ventsation,
=1) isaty PCT ICU and hospital LOS
measuraments). s
Descontinuation .
%0 If PCT PCT protokol dodrien

jenz 53% !
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[Retarence Setfng  Mumber andType of Reduction
Tral Nama (Country) Infection PCT Agornm Excision Critle Outcomes  Clnical Cutoames
I
Shenadl (20140 11 ICUS (ustralal 354 patients with  Disconinuation oy Antibigtics for surgical ro-— Nosignificant o oiference (vetiation
a1 suspected sapsls  stopandlbiotics |t phylsorpovenifec-  tend: medlan e, 100 and hospital
ProGUARD PCT<0lpgl,  tonrequing>3wesks  Ovsldmsol  LOS, hospiteland

oQ)-02Eand  oftherapy fungal orvial  antibiotic therapy  B0-day mortaltty)
ection s highly  Infections, Immuncsup- (P = 58
unllealy, or suDse-  YesSed, Candias Surgeny
quent PCT declines  or traums of heat stroke
>30%fom  witnin 48 hours, madulary
baselne [aaly PCT  thyrold or small cell lung

measuraments| Cancar, not expectad to

SUITVIve, pragnancy
e Jong (2118} ICUS 3t 15 hospitals 1646 patients with  Discontinuation oy Anfibiotcs for prophytads Medtan antioioti; ecreasad 78-day mor
121 (Netheriands]  slspeceder stpantbiotcsH  oniyorpuicecontam- consumption af . talty (20% vs 25%,
SAPS Ooven Infection PCTOecreased nation, expacted iU TEvsBddaly Pl e

— 10:80% ofpea stay <24 hours, severe  defnaddosas (P mortalty (36% ve 42%,
value, or <D Epgll  Immunosuppression, < 0001) medsn P = D188, Wodifer

Maly PLT severe virsl orparasticor  treatment - nce In hospital and ICU

megsuements)  tuberculosisinfections,  tonSvs7daE  LOS or reguiement for

mortund, chronic Infec-  ~ (P< 0001 addiional antibiotics
tion (eg, endocandits) within 28 days. But 5%
ve 3% rate of relnfac-
ticn by same pathogen

(P = 0433)
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SUSPECTED RESPIRATORY INFECTION IN STARLE PATIENT SUSPECTED SEPSIS IN CRITICALLY ILL PATIENT
* Not critically ill or high-nsk (e.g, CAPPSI2 IV / CURB 65 2 2, COPD GOLD >111) * Not severely | psed (other than corticosterids)
* Not severely immunocompromised (other than corticosteroids) * Not on antibsotics for chronx bacterial infection (e.g endocarditis,
* No other concomitant infection requining antibiotics asteormyelits)
Obtain baseline PCT
PCT <0.25 pg/L. PCT >0.25 pg/LL.
el r— R0 but do not delay
l l antibiotis
No Antibiotics Start Antibiotics R(‘pl‘ll PCT daily

l , l

Recheck PCT Repeat PCT on day 3 Stop antibiotics when
afler 6-24 hours and every other day PCT 0.5 pg/l.or
il hospitalized i still on antibiotics decrease by 2 B0%
from peak (and
patient clinically
Stop antibsotics when cochiin
PCT £0.25 pg/L (or
decrease by 2 80%
from peak if initial
PCT >5 pg/l)




0.1
0.075

0.05..

0025

Likelihood of
bacterial infecti

Recommendation iniciace | deeskalace F
for antibiotic treatment

Important considerations and overruling criteria

- Consider the course of PCT ‘ﬂnam.c monnonnﬁl
- If antiblotics are initiated: .

- Repeat PCT on days 3, S, 7, stop antibiohics using the same cut offs
- If peak PCT levels are very high, then stop when 80-90% decrease of peak
- IFPCT remains high, consider treatment fallure

- If Antiblotics are withheld, control PCT after 6-24 hours
- Initial antiblotics can be considered In case of:

- - Respiratory or heMamia mgbllnI severest comorbsdmesl ICU admission
-PCT < 0.1 ug/L: CAP with PSI V or CURB >3, COPD with GOLD IV

«PCT < 0.25 ug/L: CAP with PSI IV & V or CURB >2, COPD with GOLD Il & IV
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" for Stopping AB

Important considerations
and overruling criteria

« Consider the course of PCT
- If antibiotics are conbinued:
- Dady measurement of PCT, discontinue antibiotics when PCT decreases »80%

- k level or an absolute PCT value <0.Sng/ml is reached
- If PCT remains high, consider treatment Tallure

e+ Always consider clinical course of patients in addition to PCT leveks
- If Antibiotics are discontinued, close clinical evaluation s recommended.




Effect of procalcitonin-guided antibiotic treatment on
mortality in acute respiratory infections: a patient level

meta-analysis

Philipp Scheetz*, Yannick Wirz*, Ramon Sager®, Minjem Christ-COrmin, Dafana Sto
Jemn Chastre. Florence Twbach, Kristina B Kristoff ersen, Olaf Burkhardt, Tobias We
Djillali Amnane Konred Reinbhart, Ann & Falsey. Angela Branche, Fierre Damas, &
Caroling F Qliveinrg, Viera Maravic-Stojbovic,. Abessia Verduri, Bimnoa Beghs, Bin Caox
Jos A Hvan Oers, Alberties Beishuizen, Armand R ) Girbes Evalien de Jong, Matthii

Summary

Background In February, 2017, the US Food and Drug Adn
procalcitonin for guiding antibiotic therapy in patients with acube
data from 26 randomised controlled trials was designed to assess
with acube respiratory infections from different clinical settings.

HC &aU0dzRANZ
Infektem

Primoutcome- mortalita
Secoutcome- ATBsideeffects

akrespn \

LancetInfect Dis 2018

18: 95107

PCTsk redukce

mortality
bS2ONOS

PCT protokol

0S1 LISG

Control (r=3372) Procalcitonin group
(n=3336)
Overall
30-day mortslity 126,(10%) 286 (%)
Treatment failure 841(25%) 768 (23%)
Length of ICU stay, days 133(160) 137(172)
Length of hospital stay, days 137 (206) 13-4(184)
Antibiotic-related side-effects 136/1521(22%) 1471513 (16%)
Setting-spacific outcomes
Intensive care unit 1233 1214
30-day mortality (1% 229 (19%)
Length of ICU stay, days 148(163) 153(175)
Length of hospital stay, days 263 (269) 258139
Disease-specific outcomes
Ventilator-associzted preumonia 186 194
30-day mortality 29(16%) 13 (12%)
Treatment Failure S127%) 44 (13%)
Length ot ICU stay, days 235(205) HE{13)
Length of hospital stay, days 138774 1200231



Effect of procalcitonin-guided antibiotic treatment on W M
mortality in acute respiratory infections: a patient level |
meta-analysis

Philipp Schuet=*, Yannidk Wirz*, Ramon Seger*, Mijom Christ-COrein, Daiana Stolz, AMichas Tamm, Lila Bovedma, Charles E Luyt, Michel Wiolff,

Control (n=3372)  Procalcitonin e .
o6 Redukce iniciace ATB B
e 100 dfR3I A N @lelgop 100+
Initiation of antibiotics 2894 (B6%) 1351 (7 0re) . DF. ||: :
Duration of antibictics, dayst 0462 8.0 (B5) pneumonle eI 0 4
Total exposure of antibiotics, dayst 81(6-6) 57 (6-6) B6% l
Setting specific outcomes g
|]__
Intensive care unit 23 1214 < A
1
Initiation of antibictics 1224 (39%) 1116 (92%) _ v/2 1‘ Nd “C) % 5l
Duration of antibiotics, dayst 95 (74) 887-8) é— R $ t 1- e E—
Total exposure of antbiotics, dayst 95 (74) 81(749) i 60 5’7VV58’,1 :
I E- R y é’l <
Ventilator-associated preumonia 186 104 c 5
nittionof anbtic 600N 193 (100% : 1% :
— t 6% £ 4
Duration of antibiotics dayst 1179 10887 : — -
o E a
Total exposure of anthiotcs,dayst 317y) 10487 yy 2 5
o ~ - 1oy, B - o
t/ ¢ NBRdAz]l dz2 S | e ] Wopg ]
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Shorter Versus Longer Courses of Antibiotics for Infection in
Hospitalized Patients: A Systematic Review and Meta-Analysis

Stephanie Royer, MD"-23" Kimberley M. DeMerle, MD', Robert P. Dickson, MD', and Hallie
C. Prescott, MD, MSc®4

1Department of Intermal Medicine, University of Michigan, Ann Artzor, Michigan
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*Drepartment of Internal Medicine, University of Cincinnati, Cincinnati, Chio

A. Clinical Eﬂicaq

Bonte
Capellier**
Darouiche
Dunbar**
Gasem

Kollef*

Kuzman
leophonte*”
Rizzato
Schonwald 1994
Schonwald 1999
Siegel

lhao**

+

sl
-
e
- -

+

N i
-%

Overall (1-squared = 0.0%, P=0.545)

'3 v
Favors Long Course

|

0 1 2 3

R {95% Cl|
0.13(-0.03,03)
0.01(-0.08,0.10)
0.00(-0.07,0.07)
0.06-0.04,0.16)
0.04(-0.8, 0.16)

0.11(-0.26, 0.04)
0.00(-0.12,0.11)

0.05(-0.07,0.17)
0.15(:0.02,0.32)
0.05(-0.02,0.11)
0.00(-0.06,0.06)

0.03(-0.21,0.14)
-0.02(-0.10, 0.06)

0.02(-0.01,0.04)

favors Short-Cours2

Conclusion

Shortercoursesof ATBIS
safe

Including dg pneumonia,
UTI, intraabdominalinf
Without adverseeffect on
Infection recurrence

Limited data secondaryinfection or
MDRorganisms
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Shorter Versus Longer Courses of Antibiotics for Infection in
Hospitalized Patients: A Systematic Review and Meta-Analysis

Stephanie Royer, MD'-Z23." Kimberiey M. DeMerle, MD', Robert P. Dickson, MD', and Hallie
C. Prescott, MD, MSc'™4

B. Short-Term Mortali
Chastre (Z8d)**
Chaudhry (In-Hosp)

Kollef (28d)*
Leophonte (45d)
Runyon (In-Hosp)**
Sawyer (30d)**
Scawn (10d)
Overall (I-squared = 0.0%, P= 0.662)

e
-
4
- N—
m
<

v AR N R g

3

RD (95% Cl
0.00(-0.07,0.08)
0.02(-0.06, 0.09)
-0.08(-0.35,0.19)
-0.07(-0.05,0.18)
-0.03(-0.08,0.03)
-0.10(-0.30,0.10)
0.00(-0.01.0.02)
0.09(-0.07,0.25)
0.00(-0.01,0.02)

Favars Shoet-Course Favors Long-Course
(. Infaction Recurrence RD (95% Cl)
Capellier —— 0.12(0.02,0.22}
Chastre* — 0.03 (-0.06,0.12)
Chaudhry ———— 0.00(-0.18,0.18)
Darouiche s %20 (-0.05, 0.4€)
deGier o #=14 (-0.17,0.45)
Rizzato 0.00 (-0.09, 0.09)
Runyon** 0.01(-0.15,0.12)
Sawyer** 0.02(-0.04,0.08)
Schonwald 1999 (.00 (-0.04, 0.04)
Siegel 0.00(-0.08,0.08)

Overall (I-squared = 21.0%, P= 0.250) 0.02(-001, 0C5)
oag W) 0, A 2 A
favors Short-Course Favors Long-Course

W 1

2S 0S5l
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Short-course antibiotic therapy W e
for critically ill patients treated for postoperative
intra—-abdominal infection: the DURAPOP
randomised clinical trial

Philippe Montravers- %@, Florence Tul::-an:h:" Thomas Lescot?, Benoit Webear®, Marina Esposito-Farése”,
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2017, VOL. 8, NO. 6, 656-672 e Taylor & Francis
hitpsy/dol org/10.1080,/2 1505594.201 6.1 226721 Tayllor & Franels Group
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Antifungal stewardship considerations for adults and pediatrics

Rana F. Hamdy®, Theoklis E. Zaoutis®, and Susan K. Seo®

“Division of Infectious Diseases, Children’'s Mational Health Systerm, Washington, DC, USA; “Division of Infectious Diseases, Department of
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