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Intensive Care Med
https://doi.org/10.1007/500134-021-06506-y

GUIDELINES
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guidelines for management of sepsis and septic
shock 2021

Laura Evans' ®, Andrew Rhodes?, Waleed Alhazzani®, Massimo Antonelli#, Craig M. Coopersmith?,

Craig French®, Flavia R. Machado’, Lauralyn Mcintyre®, Marlies Ostermann®, Hallie C. Prescott'®,

Christa Schorr'!, Steven Simpson'4, W. Joost Wiersinga'?, Fayez Alshamsi', Derek C. Angus'?, Yaseen Arabi'®,
Luciano Azevedo'’, Richard Beale®, Gregory Beilman'€, Emilie Belley-Cote'®, Lisa Burry?®, Maurizio Cecconi?'#?,

John Centofanti?®, Angel Coz Yataco?”, Jan De Waele?*, R. Phillip Dellinger'', Kent Doi®, Bin Du?’,

Evans, L et al. Intensive Care Med. 2021



Antibiotic Timing

Shock is present Shock is absent
Sepsis is definite Administer antimicrobials immediately, ideally within 1 hour of
or probable recognition
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Administer antimicrobials Rapid assessment” of

Sepsis is possible immediately, ideally within infectious vs noninfectious
1 hour of recognition causes of acute illness
Administer antimicrobials
E within 3 hours if concern

for infection persists

*Rapid assessment includes history and clinical examination, tests for both infectious and non-infectious causes of acute illness
and immediate treatment for acute conditions that can mimic sepsis. Whenever possible this should be completed within 3 hours
of presentation so that a decision can be made as to the likelihood of an infectious cause of the patient’'s presentation and timely
antimicrobial therapy provided if the likelihood is thought to be high.
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European Society of Clinical Microbiology and Infectious Diseases
(ESCMID) guidelines for the treatment of infections caused by
multidrug-resistant Gram-negative bacilli (endorsed by European
society of intensive care medicine)

Mical Paul " *?, Elena Carrara %, Pilar Retamar * 2, Thomas Tangdén °, Roni Bitterman " ?,
Robert A. Bonomo "7, Jan de Waele '°, George L. Daikos '!, Murat Akova '4,

Stephan Harbarth ", Celine Pulcini '*'°, José Garnacho-Montero '°, Katja Seme "/,
Mario Tumbarello '®, Paul Christoffer Lindemann '?, Sumanth Gandra **,
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Evidence based medicine: what it is and what it isn’t

It’s about integrating individual chinical expertise and the best external evidence

Evidence based medicine, whose philosophical origins extend
back to mid-19th century Paris and earlier, remains a hot
topic for clinicians, public health practitioners, p
planners, and the public. There are now frequent v BMJ
in how to practice and teach it (one sponsored by
will be held in London on 24 April); undergrad

arrogant to serve cost cutters and suppress clinical freedom.
As evidence based medicine continues to evolve and adapt,
at it is and
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¢plicit, and
1 decisions

postgraduate’ training programmes are incorporating it*> (or
pondering how to do so); British centres for evidence based
practice have been established or planned in adult medicine,
child health, surgery, pathology, pharmacotherapy, nursing,
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what it is not.

Evidence based medicine is the conscientious, explicit, and
judicious use of current best evidence in making decisions
about the care of individual patients. The practice of evidence
based medicine means integrating individual clinical expertise
with the best available external clinical evidence from syste-
matic research. By individual clinical expertise we mean the
proficiency and judgment that individual clinicians acquire

7y

about the care of individual patients. The practice of evidence
based medicine means integrating individual clinical expertise
with the best available external clinical evidence from syste-
matic research. By individual clinical expertise we mean the
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poration of the best available evidence can practice evidence
based medicine.

Evidence based medicine is not “cookbook” medicine.
Because it requires a bottom up approach that integrates
the best external evidence with individual clinical expertise
and patients’ choice, it cannot result in slavish, cookbook
approaches to individual patient care| External clinical
evidence can inform, but can never replace, individual clinical
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WHAT’S NEW IN INTENSIVE CARE

Antimicrobial stewardship in ICUs during

®

Check for
updates

the COVID-19 pandemic: back to the 90s?

Jan J. De Waele" @, Lennie Derde®?

© 2020 Springer-Verlag GmbH Germany, part of Springer Nature

SARS-CoV-2 infection has arguably been one of the most
significant challenges of health care systems around the
world in over a century. The coronavirus disease 2019
(COVID-19) lead to a massive increase in demand for

acute care beds in many countries [1]. Here, we focus on
Aane nf the 11nintended cide offocrte nfthe c11iroe i C YWD

and Matteo Bassetti*

develops, this is typically later in the clinical course, pre-
senting as late-onset ventilator-associated pneumonia [5].
A recent meta-analysis found that only 3.5% of all COVID-
19 patients present with co-infection, and 14% develop
infections at a later stage; in critically ill patients, an esti-

mated RV Aovralaned infortinne (incrliiding eoncinfortinmt and



Antimicrobial stewardship during the pandemic

Impact of COVID-19 on AMS activities

Use of technology (not app) to facilitate stewardship...
Quality improvement interventions
Regular surveillance of antimicrobial use
Antifungal stewardship
OPAT
Education and training
Prescribing indicators/targets reporting (e.g. CQUIN in...
Antibiotic Kit Review [ARK)
Other AMS audits
Point Prevalence Surveys
Audits of Start Smart then Focus principles
Audits
Clinics/o ut-patient consults
AMS committee meeting (formal or informal)
Multi-displinary meetings
Stewardship Ward rounds

T M Negative M Positive Mo impact M Not applicable
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Ashiru-Oredope, D et al. Antibiotics (Basel). 2021 10(2) 110.
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Co-infection and ICU-acquired infection ptis
in COVID-19 ICU patients: a secondary analysis

of the UNITE-COVID data set

Andrew Conway Morris'%*" 1@, Katharina Kohler'"®, Thomas De Corte*>T®, Ari Ercole'*®,
Harm-Jan De Grooth”®®, Paul W. G. Elbers’®, Pedro Povoa®'%''®, Rui Morais''®, Despoina Koulenti'#">®,

Sameer Jog'*®, Nathan Nielsen'>®, Alasdair Jubb'°®, Maurizio Cecconi'®'®, Jan De Waele*>"® and for the
ESICM UNITE COVID investigators

Abstract

Background: The COVID-19 pandemic presented major challenges for critical care facilities worldwide. Infections
which develop alongside or subsequent to viral pneumonitis are a challenge under sporadic and pandemic condi-
tions; however, data have suggested that patterns of these differ between COVID-19 and other viral pneumonitides.
This secondary analysis aimed to explore patterns of co-infection and intensive care unit-acquired infections (ICU-A)
and the relationship to use of corticosteroids in a large, international cohort of critically ill COVID-19 patients.

Methods: This is a multicenter, international, observational study, including adult patients with PCR-confirmed
COVID-19 diagnosis admitted to ICUs at the peak of wave one of COVID-19 (February 15th to May 15th, 2020). Data
collected included investigator-assessed co-infection at ICU admission, infection acquired in ICU, infection with




Bacterial co-infection in 5000 COVID patients
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Conway Morris, A et al. Crit Care. 2022 26(1) 236.
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Lancet Infect Dis 2022;
22:274-83

Published Online
October7,2021
https://doi.org/10.1016/
$1473-3099(21)00255-3

See Comment page 159
*Contributed equally

Department of Medical
Microbiology

(V A Schweitzer MD,
CHE Boel MD,

Narrow-spectrum antibiotics for community-acquired
pneumonia in Dutch adults (CAP-PACT): a cross-sectional,
stepped-wedge, cluster-randomised, non-inferiority,
antimicrobial stewardship intervention trial

Valentijn A Schweitzer*, Inger van Heijl*, Wim G Boersma, Wouter Rozemeijer, Kees Verduin, Marco J Grootenboers, Sanjay U C Sankatsing,
Akke K van der Bij, Winnie de Bruijn, Heidi S M Ammerlaan, llse Overdevest, ] M Milena Roorda-van der Vegt, Elske M Engel-Dettmers,
Florence E Ayuketah-Ekokobe, Michiel B Haeseker, | Wendelien Dorigo-Zetsma, Paul D van der Linden, C H Edwin Boel, Jan ] Oosterheert,
Cornelis H van Werkhoven, Marc ] M Bonten, on behalf of the CAP-PACT Study Group

Summary

Background Adults hospitalised to a non-intensive care unit (ICU) ward with moderately severe community-acquired
pneumonia are frequently treated with broad-spectrum antibiotics, despite Dutch guidelines recommending narrow-
spectrum antibiotics. Therefore, we investigated whether an antibiotic stewardship intervention would reduce the
use of broad-spectrum antibiotics in patients with moderately severe community-acquired pneumonia without
compromising their safety.

Methods In this cross-sectional, stepped-wedge, cluster-randomised, non-inferiority trial (CAP-PACT) done in
12 hospitals in the Netherlands, we enrolled immunocompetent adults (=18 years) who were admitted to a non-ICU
ward and had a working diagnosis of moderately severe community-acquired pneumonia. All participating hospitals
started in a control period and every 3 months a block of two hospitals transitioned from the control to the intervention

nearind wrth all haenitale avantiially andina in the intarventinn narind The 111t nf randamicatinn wac tha hnenital

Schweitzer, VA et al. Lancet Infect Dis. 2022 22(2) 274.



CAP-PACT

A Control period
100

B Intervention period
1 Narrow-spectrum 100

1 Broad-spectrum
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Original Investigation | Critical Care Medicine

Effect of Gram Stain-Guided Initial Antibiotic Therapy on Clinical Response
in Patients With Ventilator-Associated Pneumonia
The GRACE-VAP Randomized Clinical Trial

Jumpei Yoshimura, MD; Kazuma Yamakawa, MD, PhD; Yoshinori Ohta, MD, PhD; Kensuke Nakamura, MD, PhD; Hideki Hashimoto, MD, PhD; Masahiro Kawada, MD;
Hiroki Takahashi, MD; Takeshi Yamagiwa, MD, PhD; Akira Kodate, MD; Kyochei Miyamoto, MD, PhD; Satoshi Fujimi, MD, PhD; Takeshi Morimoto, MD, PhD, MPH

Abstract Key Points

tion Does G tain-guided
IMPORTANCE Gram staining should provide immediate information for detecting causative Question Does Gram stain-guide

pathogens. However, the effect of Gram staining on restricting the initial antibiotic choice has not
been investigated in intensive care units (ICUs).

antibiotic therapy restrict the
administration of broad-spectrum
antibiotic agents for ventilator-

associated pneumonia without
OBJECTIVE To compare the clinical response to Gram stain-guided restrictive antibiotic therapy vs &

detrimental effects on patient
guideline-based broad-spectrum antibiotic treatment in patients with ventilator-associated £

pneumonia (VAP). outcomes?

— Findings In this randomized clinical trial

DESIGN, SETTING, AND PARTICIPANTS This multicenter, open-label, noninferiority randomized that included 206 patients with

clinical trial (Gram Stain-Guided Antibiotics Choice for VAP) was conducted in the ICUs of 12 tertiary ventilator-associated pneumoniain the

referral hospitals in Japan from April 1, 2018, through May 31, 2020. Patients aged 15 years or older intensive care unit, the clinical response

with a VAP diagnosis and a modified Clinical Pulmonary Infection Score of 5 or higher were included. to Gram stain-guided antibiotic therapy

The primary analysis was based on the per-protocol analysis population. was noninferior to that of guideline-
based antibiotic therapy (76.7% vs

INTERVENTIONS Patients were randomized to Gram stain-guided antibiotic therapy or guideline- 71.8%). Gram stain-guided antibiotic

hacad antihintir tharanu fhacad nn tha 7N1A Infartiniie Nicaaca Snriatv nf Amarira and Amariran theranv rediired the 1ice nf

Yoshimura, J et al. JAMA Netw Open. 2022 5(4) e226136.



Study flow diagram

Figure 1. Study Flow Diagram
208 Patients assessed for eligibility

2 Excluded
1 Declined to participate
1 Was diagnosed with COVID-19

~ 206 Randomized

103 Randomized to the Gram stain-guided group 103 Randomized to the guideline-based group
103 Received intervention as randomized 103 Received intervention as randomized

Y Y

103 Included in the primary analysis 103 Included in the primary analysis
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Table 2. Primary and Secondary Outcomes

No. (%)

Gram stain-guided

Guideline-based

Outcome group (n = 103) group (n = 103) P value
Primary outcome
Clinical response rate 79 (76.7) 74 (71.8) <.001°
Completion of antibiotic therapy within 14 d° 98 (95.1) 94 (91.3) NA
Improvement or lack of progression of baseline 85 (82.5) 78 (75.7) NA
radiographic findings®
Resolution of signs and symptoms of pneumonia® 87 (84.5) 85 (82.5) NA
Lack of antibiotic agent readministration® 85 (82.5) 85 (82.5) NA
Secondary outcomes
28-d mortality 14 (13.6) 18 (17.5) 44
28-d ventilator-free days, median (IQR) 22 (15-24) 22 (18-25) 21
28-d ICU-free days, median (IQR) 19 (15-22) 20 (16-23) 42
Administration of antibiotic therapy
Antipseudomonal agents 72 (69.9) 103 (100) <.001
Anti-MRSA agents 63 (61.2) 103 (100) <.001
Coverage rate of initial antibiotic therapy 89 (86.4) 95(92.2) .18
Escalation® 7 (6.8) 1(1.0) .03
De-escalation 67 (65.0) 79 (76.7) .07
Antibiotic therapy days until de-escalation, median (IQR) 3 (2-4) 3(2-4) .22
Antibiotic therapy days, median (IQR) 8(7-11) 8(7-11) .09

Yoshimura, J et al. JAMA Netw Open. 2022 5(4) e226136.
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Effect of Gram Stain-Guided Initial Antibiotic Therapy on Clinical Response
in Patients With Ventilator-Associated Pneumonia
The GRACE-VAP Randomized Clinical Trial

JumpaYoshlmura MD; Kazuma Yamakawa MD, PhD Yoshlnon Ohta MD PhD Kensuke Nakamura, MD PhD Hldekl Hashlmoto MD PhD Masahiro Kawada, MD;
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CONCLUSIONS AND RELEVANCE Results of th|s trial showed that Gram stain-guided treatment
was noninferior to guideline-based treatment and significantly reduced the use of broad-spectrum
antibiotics in patients with VAP. Gram staining can potentially ameliorate the multidrug-resistant
organisms in the critical care setting.

pneumonia(vAF). -

e Findings In this randomized clinical trial

DESIGN, SETTING, AND PARTICIPANTS This multicenter, open-label, noninferiority randomized that included 206 patients with
clinical trial (Gram Stain-Guided Antibiotics Choice for VAP) was conducted in the ICUs of 12 tertiary ventilator-associated pneumoniain the
referral hospitals in Japan from April 1, 2018, through May 31, 2020. Patients aged 15 years or older intensive care unit, the clinical response
with a VAP diagnosis and a modified Clinical Pulmonary Infection Score of 5 or higher were included. to Gram stain-guided antibiotic therapy
The primary analysis was based on the per-protocol analysis population. was noninferior to that of guideline-
based antibiotic therapy (76.7% vs
INTERVENTIONS Patients were randomized to Gram stain-guided antibiotic therapy or guideline- 71.8%). Gram stain-guided antibiotic
hacad antihintir tharanu fhacad nn tha 7N1A Infartiniie Nicaaca Snriatv nf Amarira and Amariran theranv rediired the 1ice nf

Yoshimura, J et al. JAMA Netw Open. 2022 5(4) e226136.
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Research note

Effect of discontinuation of an antimicrobial stewardship programme
on the antibiotic usage pattern

Wooyoung Jang ", Hyeonjun Hwang %, Hyun-uk Jo >4, Yong-Han Cha °,
Bongyoung Kim °°

1) School of Medicine, Hanyang University College of Medicine, Seoul, South Korea

2) Center for Service Industry, Korea Institute for Industrial Economics and Trade, Sejong, South Korea
3) Department of Urology, Eulji University College of Medicine, Daejeon, South Korea

4) Department of Urology, Good Munhwa Hospital, Busan, South Korea

3) Department of Orthopaedics, Eulji University Hospital, Daejeon, South Korea

% Department of Internal Medicine, Hanyang University College of Medicine, Seoul, South Korea

ARTICLE INFO ABSTRACT

Artirle hictnra: Nhinctiiinc: Thic ctiidis airmad +a analiren tha Affact AF dicrantiniiatinn Af antimicrrahial ctnarmrdchin nen

Jang, W et al. Clin Microbiol Infect. 2021 27(12) 1860.e1.



Trends after ASP discontinuation
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Fig. 1. Changing trends in antibiotic use over time. (A) Total antibiotics in the general ward. (B) Restrictive antibiotics in the general ward. (C) Broad-spectrum antibiotics in the
general ward. (D) Non-broad-spectrum antibiotics in the general ward. (E) Total antibiotics in the intensive care unit (ICU). (F) Restrictive antibiotics in the ICU. (G) Broad-spectrum

antibiotics in the ICU. (H) Non-broad-spectrum antibiotics in the ICU.
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Impact of Antibiotic Stewardship Rounds in the Intensive
Care Setting: A Prospective Cluster-Randomized
Crossover Study

Jessica L. Seidelman,'? Nicholas A. Turner,"? Rebekah H. Wrenn,'? Christina Sarubbi,’ Deverick J. Anderson,"? Daniel J. Sexton,'? and
Rebekah W. Moehring'?

"Division of Infectious Diseases, Department of Medicine, Duke University Medical Center, Durham, North Carolina, USA; “Duke Center for Antimicrobial Stewardship and Infection Prevention,
Durham, North Caralina, USA; and ®UNC Rex Healthcare, Raleigh, North Carolina, USA

Background. Few groups have formally studied the effect of dedicated antibiotic stewardship rounds (ASRs) on antibiotic use
(AU) in intensive care units (ICUs).

Methods. We implemented weekly ASRs using a 2-arm, cluster-randomized, crossover study in 5 ICUs at Duke University
Hospital from November 2017 to June 2018. We excluded patients without an active antibiotic order, or if they had a marker of high
complexity including an existing infectious disease consult, transplantation, ventricular assist device, or extracorporeal membrane
oxygenation. AU during and following ICU stay for patients with ASRs was compared to the controls. We recorded the number of
reviews, recommendations delivered, and responses. We evaluated change in ICU-specific AU during and after the study.

Results. Our analysis included 4683 patients: 2330 intervention and 2353 controls. Teams performed 761 reviews during ASRs,
which excluded 1569 patients: 60% of patients off antibiotics, and 8% complex patients. Exclusions affected 88% of cardiothoracic
ICU (CTICU) patients. The AU rate ratio (RR) was 0.97 (95% confidence interval [CI], .91-1.04). When CTICU was removed, the
RR was 0.93 (95% CI, .89-.98). AU in the poststudy period decreased by 16% (95% CI, 11%-24%) compared to AU in the baseline
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Seidelman , JL et al. Clin Infect Dis. 2022 74(11) 1986.
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Seidelman , JL et al. Clin Infect Dis. 2022 74(11) 1986.
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REVIEW

From Therapeutic Drug Monitoring to Model-
Informed Precision Dosing for Antibiotics

Sebastian G. Wicha®*, Anne-Grete Mirtson, Elisabet I. Nielsen®, Birgit C.P. Knch‘i, LenaE. Friberg3,
Jan-Willem Alffenaar®®” and Iris K. Minichmayrs on behalf of the International Society of Anti-Infective

Pharmacology (ISAP), the PK/PD study group of the European Society of Clinical Microbiology, Infectious
Diseases (EPASG)

Therapeutic drug monitoring (TDM) and model-informed precision dosing (MIPD) have evolved as important tools to
inform rational dosing of antibiotics in individual patients with infections. In particular, critically ill patients display
altered, highly variable pharmacokinetics and often suffer from infections caused by less susceptible bacteria.
Consequently, TDM has been used to individualize dosing in this patient group for many years. More recently, there
has been increasing research on the use of MIPD software to streamline the TDM process, which can increase the
flexibility and precision of dose individualization but also requires adequate model validation and re-evaluation of
existing workflows. In parallel, new minimally invasive and noninvasive technologies such as microneedle-based
sensors are being developed, which—together with MIPD software—have the potential to revolutionize how patients
are dosed with antibiotics. Nonetheless, carefully designed clinical trials to evaluate the benefit of TDM and MIPD
approaches are still sparse, but are critically needed to justify the implementation of TDM and MIPD in clinical



Wicha, SG et al. Clin Pharmacol Ther. 2021 109(4) 928.



