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Antibiotics for Sepsis: Does Each Hour Really Count, or Is It

Incestuous Amplification?

* Incestuous amplification—the
(extreme) reinforcement of ideas
and/or beliefs that occurs when like-
minded people communicate with
each other

» “Each hour’s delay in initiating
antibiotics costs lives”

» Time Zero (when the infection starts
or organ dysfunction beglns_%_and
time fo presentation/recognition of
sepsis is largely unknown but vary
from hours t0 several days

Mervyn Singer, M.D., F.R.C.P.
Bloomsbury Institute of Intensive Care Medicine
University College London

London, United Kingdom
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SEPSIS
TREATMENT

ORGAN SUPPORT

ANTIBIOTICS

SOURCE CONTROL

dour of Surviving Sepsis - “The Golden Hour”

Call for senior support immediately
+/- Critical Care

Give high flow 0,
Aim for Sa0; >94%
(88-92% If risk of CO; retention)

Fluid resuscitate
If hypotensive or lactate >2mmol/L

Target
Systolic blood pressure >90mmHg
MABP 265mmHg
Lactate <2mmol/L

Administer
500ml| stat OR 30ml/kg IV crystalloid to run
over 3 hours

Monitor
Lactate
Urine output

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

Andrew Rhodes, MB BS, MD(Res) (Co-chair)'; Laura E. Evans, MD, MSc, FCCM (Co-chair)

» We recommend the administration of IV antibiotics be initiated
as soon as possible after recognition and within 1 h for sepsis

and septic shock

* We recommend empiric broad-spectrum therapy with one or

more antimicrobials to cover all likely pathogens

* We suggest empiric combination therapy (using at least two
antibiotics of different antimicrobial classes) aimed at the most
likely bacterial pathogen(s) for the initial management of septic

shock
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SPECIAL EDITORIAL

The Surviving Sepsis Campaign Bundle:
2018 update

Mitchell M. Levy'", Laura E. Evans? and Andrew Rhodes’

Table 1 Bundle elements with strength of recommendations and under-

pinning quality of evidence [12, 13]

From: The Surviving Sepsis Campaign Bundle: 2018 update

Bundle element

Grade of recommendation and level of evidence

Measure lactate level. Re-measure if initial lactate is > 2 mmol/L

Obtain blood cultures prior to administration of antibiotics

Weak recommendation, low quality of evidence

Best practice statement

I Administer broad-spectrum antibiotics

Strong recommendation, moderate quality of evidence I

Rapidly administer 30 ml/kg crystalloid for hypotension or lactate = 4 mmol/L

Apply vasopressors if patient is hypotensive during or after fluid resuscitation to maintain MAP > 65 mm Hg

Strong recommendation, low quality of evidence

Strong recommendation, moderate quality of evidence

Duration of hypotension before initiation of effective antimicrobial

therapy is the critical determinant of survival in human septic shock*

Importance of timing of therapy

mmmm survival fraction
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CHEST Original Research —

CRIMCAL CARE MEDICINE

Initiation of Inappropriate Antimicrobial
Therapy Results in a Fivefold Reduction
of Survival in Human Septic Shock

Anand Kumar, MD; Paul Ellis, MD; Yaseen Arabi, MD, FCCP,

Objective: Our goal was to determine the impact of the initiation of inappropriate antimicrobial
therapy on survival to hospital discharge of patients with septic shock.
Methods: The appropriateness of initial antimicrobial therapy, the clinical infection site, and

Kumar et al. Chest 2009 relevant pathogens were retrospectively determined for 5,715 patients with septic shock in three
countries.

* Inappropriate initial anti Results: Therapy with appropriate antimicrobial agents was initiated in 80.1% of cases. Overall,

microbial therapy for septic the survival rate was 43.7%. There were marked differences in the distribution of comorbidities,

shock in 20% clinical infections, and pathogens in patients who received appropriate and inappropriate initial

antimicrobial therapy (p < 0.0001 for each). The survival rates after appropriate and inappro-
priate initial therapy were 52.0% and 10.3%, respectively (odds ratio [OR], 9.45; 95% CL, 7.74 to
11.54; p < 0.0001). Similar differences in survival were seen in all major epidemiologic, clinical,
and organism subgroups. The decrease in survival with inappropriate initial therapy ranged from
2.3-fold for pneumococcal infection to 17.6-fold with primary bacteremia. After adjustment for
acute physiology and chronic health evaluation II score, comorbidities, hospital site, and other
potential risk factors, the inappropriateness of initial antimicrobial therapy remained most highly
associated with risk of death (OR, 8.99; 95% CI, 6.60 to 12.23).

Conclusions: Inappropriate initial antimicrobial therapy for septic shock occurs in about 20% of

* Associated with a fivefold
reductionin survival (52% vs.
10.3%)

Chest 2009 patients and is associated with a fivefold reduction in survival, Efforts to increase the frequency
aW of the appropriateness of initial antimicrobial therapy must be central to efforts to reduce the
Te mortality of patients with septic shock. (CHEST 2009; 136:1237-1248)

EDITORIAL

Infection, Antibiotics, and Patient Outcomes in the Intensive Care Unit
Mo Yin, MRCP; Paul Ananttharajah Tambyah, MD; Eli N. Perencevich, MD, MS

ANTIBIOTIC USE IN CRITICAL CARE

70%

Of patients receive
antibiotics each day in our
ICUs

30-60%

inappropriate, unnecessary
or suboptimal

JAMA 2020 s
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Side-effects of antibiotics

e * Allergy
Individual + Toxicty

patient « Clostridium difficile infection

ICU
population

* Ecological impact

Are we sure the patient has infection?

10
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Likelihood of infection in patients with presumed sepsis at
the time of intensive care unit admission: a cohort study

1001 1001
90 Hl none 90- Bl none
possible 80 possible
801 probable s 70 probable
_ 707 definite < 60 definite
S c
< 604 & 50
g ©
S 504 3 407
= a .
g 404 30
a 204
301 104
201 o
104 Lung  Abdominal Blood Urinary  Skin/soft
stream tract tissue
0= Overall  Sepsis  Severe  Septic Fig. 2 Plausibility of infection in patients with presumed sepsis upon
sepsis  shock presentation for the most frequent sites of infection. Distribution of
Fig. 1 Plausibility of infection stratified by clinical severity upon plausibility of infection for ‘U”Q infections (community-acquired
presentation in patients with presumed sepsis. Comparison pneumonia and hospital-acquired pneumonia), abdominal infections
between the clinical diagnosis of infection at the time of ICU (primary and secondary peritonitis), bloodstream infections (primary
admission and the actual presence of infection as determined bloodstream infections, catheter-related bloodstream infections, and
by post-hoc evaluation endocarditis), urinary tract infections, and skin/soft tissue infections
Reccs Klein Klowenberg Crit Care 20151

Think about:
Anaphylaxis

swall Conditions that mimic sepsis

Bowel
ischaemia

<

DKA >

Hypovolemia
PE

What Do

You See? Pancreatitis T
- Heart fallure
Toxin ingestion Myocardial infarction )
uimonary e

Withdrawal fisease

[Rheumatologic/ Gout
autoimmune
disease

atoid arthritis

SEELTY
amic lupus erythematosus
Vasculitis

ity peumonitis Prug

ary embolism

astrointestinal Acute liver failure
disease

Bowel obstruction
Gastrointestinal hemorthage
Inflammatory bowel disease
Mesenteric ischemia

Pancreatitis Other Allograft rejection (solid organ transplant recipients)
Volvulus Anaphylaxis
e dysfunction Compartment syndrome

Heat stroke

Stroke/intracranial hemorrhage
Endocrine Adrenal insufficiency
disease

Hemorrhage
Hypovolemia

Postoperative period

Severe burns

Thyroid storm

Tissue ischemia
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Challenges in EARLY antibiotic therapy

» Need for adequate source control
» Adequacy of antibiotic dosing
» Appropriate antibiotic therapy

» Exact start of an infection (time zero

21,500 patients with BSIin US
hospitals

20% ‘discordant’ therapy
45% sepsis, 15% septic shock
46% increase in mortality

Increased odds of mortality even in

patients without sepsis

Discordant therapy driven by antibiotic-

resistant pathogens.

Lancet Infec Dis 2020

—
Importance of appropriate antibiotics

Inappropriate empirical antibiotic therapy for bloodstream @ ®
infections based on discordant in-vitro susceptibilities:
aretrospective cohort analysis of prevalence, predictors,

and mortality risk in US hospitals

John P Dekker, TaraN Palmore,
n forming the

mhur ¥ Demirk

Danner, fenif

Insititutes of

Summar,
Background The prevalence and effects of inappropriate empirical antibiotic therapy for bloodstream infections are Lot fect0s 2020
undlear We aimed t0 establish the populi\mn vlevel burden, predictors, and mortality risk of in-vitro susceptbility- .

p gp with bloodstream infections

Methods Our retrospective cohort analysis of electronic health record data from 131 hospitals in the USA included
patients with suspected—and subsequently confirmed—bloodstream infections who were treated empirically with
‘systemic antibiotics between Jan 1, 2005, and Dec 31, 2014. We included all patients with monomicrobial bacteraemia 73-3099
caused by common bloodstream pathogens who received at least one systemic antibiotic either on the day blood crtcacueedine

cultures were drawn or the day afier, and for whom susceptibility data were available. We calculated the prevalence of Department (55 i D

discordant empirical antibiotc therapy—which was defined as receiving antibiotics on the day blood culture samples 514747 0
i isolate was il dl and i " CY Demirkale PhD,

tree analysis. We used generalised estimating equations to identify predictors of receiving discordant empirical - pdemiogySevie
antibiotic therapy, and used logistic regression to calculate adjusted odds ratios for the relationship between in- (T ?aimore M), National
hospital mortality and discordant empirical antibiotic therapy. e :::;:“”“‘""“
Departmntof dicne,
Findings 21608 patients with bloodstream infections received empirical antibiotic therapy on the day of first blood ~ unomedseniestnvesi
culture collection. Of these patients, 4165 (19%) received discordant empirical antibiotic therapy. Discordant of the Health Sciences,
empirical antibiotic therapy was independently associated with increased risk of mortality (adjusted odds ::‘"‘f“"“’v“‘““‘““‘
ratio 146 [95% CI, 1.28-1-66] p<0-0001), a relationship that was unaffected by the presence or absence of resistance
or sepsis or septic shock. Infection with antibiotic- pecies strongly predicted

therapy (adjusted odds ratio 9-09 [95% CI 7-68-10-76]; p<0-0001) f tib
therapy and associated deaths occurred among patients with bloodstream infections caused by Staphylococcus aureus "fj‘:;j:““’“’j;‘;;;‘:{“;“,
or Enterobacterales. Netra e by
sndfectons s,
Interpretation Approximately one in five patients with bloodstream infections in US hospitals received discordant Natorslstuesof el
tol infection pathogens.
Receiving discordant empirical antibiotic therapy was associated with increased odds of mortalty overall even in
patients without sepsis. Early identification of bloodstream pathogens and resistance will probably improve  Rockile, D,usA § stich
population-level outcomes. i Departmntof

i,
Funding US National Institutes of Health, US Centers for Disease Control and Prevention, and US Agency for Scwsofetene
Healthcare Research and Quality. At G USA
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* 44 German ICUs
* 1011 severe sepsis/septic shock

* Times to AT, source control and
adequacy of AT and 28-day
mortality

RESEARCH Open Access

Impact of compliance with infection management
guidelines on outcome in patients with severe
sepsis: a prospective observational multi-center
study

Frank Bloos'”", Daniel Thomas-Riiddel ", Hendrik Riiddel', Chr\§toph Enge\g, Daniel Schwarzkopf7, John C Marshall*,
Stephan Harbarth®, Philipp Simon®, Reimer Riessen”, Didier Keh®, Karin Dey®, Manfred WeiR'®, Susanne Toussaint',

Dirk Schadler'?, Andreas Weyland'®, Maximillian Ragaller', Konrad Schwarzkopf', Jirgen Eiche'®, Gerhard Kuhnle'”,
Heike Hoyer'®, Christiane Hartog'?, Udo Kaisers® and Konrad Reinhart' for the MEDUSA Study Group

Abstract

Introduction: Current sepsis guidelines recommend antimicrobial treatment (AT) within one hour after onset of
sepsis-related organ dysfunction (OD) and surgical source control within 12 hours. The objective of this study was
to explore the association between initial infection management according to sepsis treatment recommendations
and patient outcome.

Methods: In a prospective observational multi-center cohort study in 44 German ICUs, we studied 1,011 patients
with severe sepsis or septic shock regarding times to AT, source control, and adequacy of AT. Primary outcome was
28-day mortality.

Results: Median time to AT was 2.1 (IQR 0.8 - 6.0) hours and 3 hours (0.1 - 13.7) to surgical source control. Only
370 (36.6%) patients received AT within one hour after OD in compliance with recommendation. Among 422
patients receiving surgical or interventional source control, those who received source control later than 6 hours
after onset of OD had a significantly higher 28-day mortality than patients with earlier source control (42.9% versus
26.7%, P <0.001). Time to AT was significantly longer in ICU and hospital non-survivors; no linear relationship was
found between time to AT and 28-day mortality. Regardless of timing, 28-day mortality rate was lower in patients
with adequate than non-adequate AT (30.3% versus 40.9%, P < 0.001).

Conclusions: A delay in source control beyond 6 hours may have a my n R ity fAdequate
AT is associated with improved patient outcome but compliance with gtﬁﬁmgm;ﬁcﬁ es

improvement. There was only indirect evidence about the impact of timing of AT on sepsis mortality:

Timing of Antibiotic Therapy (AT

40

28 days mortality (%)
n w
o o

o
L

Survivors Nonsurvivors P value
Time to antimicrobial therapy (hours)
28-day survival 20 (06 to 56) 25(10to0 66) 0.112
(n=659) (n=352)
ICU survival 20 (0.7 to 54) 28 (09 to 7.0) 0023
(n=667) (n=329)
Hospital survival 20 (06 t0 5.1) 280910 7.0 0.020
(n=581) (n=329)
Time to source control (hours)
o o o a0 28-day survival 2.0 (=05 to 10.1) 5.7 (04 to 18.0) 0.004
04

Table 3 Time to antimicrobial therapy and source control
according to survival

T
previous 0-1 1-3 3-6 AT not
AT within 6h

Time to antimicrobial therapy (hrs)

Figure 1 Twenty-eight-day mortality according to time to
antimicrobial therapy. Numbers in the bars represent number of

therapy (AT) before onset of infection-related organ dysfunction.

patients in this group. Previous AT, patients who received antimicrobial

(n=286) (n=139)

ICU survival 2.0 (0610 9.1) 6.0 (05 to 199) <0.001
(n=286) (n=132)

Hospital survival 20 (-05t093) 5.5 (04 to 189) 0.001
(n=249) (n=166)

Data are shown as median and interquartile range.

16
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Time to Antibiotic Thera

Table 5 Multivariate logistic regression model for the
impact of patient-related factors on 28-day mortality

Variable Odds ratios P value
(95% CI)
All patients (n=725)*

‘ Time to antimicrobial therapy >1 hour® 0.81 (054 t0 1.23) 0323
Initial SOFA score® 1.19 (1.13 to 1.26) <0001
Age® 1.04 (1.03 0 1.06) <0001
Maximum lactate (day 1)° 1.09 (1.04 to 1.14) <0.001
Intra-abdominal focus 1.08 (0.75 to 1.57) 0.670
Urogenital focus 065 (036 to 1.14) 0.143
Unknown focus 1.26 (0.57 t0 2.78) 0.574
Community-acquired infection 0.89 (065 to 1.22) 0484

—) Inadequate empiric antimicrobial therapy 144 (1.05 to 1.99) 0.026 Bloos et al. Crit Care 2014

No de-escalation of antimicrobials 1.17 (0.66 to 2.14) 0.597
within 5 days
‘TECCS mmmmm) Time to source control >6 hours 236 (122 to 471) 0012
R B ST e 17
Glical Microbiology and Infection 27 (2021) 175151
Contents lists available at ScienceDirect
Clinical Microbiology and Infection MICROBIOLOGY
AND INFECTION
journal homepage: www.clinicalmicrobiologyandinfection.com FEESCMID
Narrative Review
Impact of time to antibiotic therapy on clinical outcome in patients
with bacterial infections in the emergency department: implications
for antimicrobial stewardship
P. Nauclér ', A. Huttner 2, C.H. van Werkhoven *, M. Singer %, P. Tattevin °, S. Einav °,
T. Tangdén "
") Department of Medicine, Soina, Karolinska Institutet, and Department of Infectious Diseases, Karolinska University Hospital, Stockholm, Sweden
2 Division of Infectious Diseases, Geneva University Hospitals, Geneva, Switzerland
* Julius Centre for Health Sciences and Primary Care, University Medical Centre Utrech, Utrecht University, Utrecht, the Netherlands
) Bloomsbury Institute of Intensive Care Medicine, Division of Medicine, University College London, London, UK
) Infectious Diseases and Intensive Care Unit, Pontchaillou University Hospital, Rennes, France
) Department of Intensive Care, Shaare Zedek Medical Center, Jerusalem, Isruel
") Department of Medical Sciences, Uppsala University, Uppsala, Sweden
ARTICLE INFO ABSTRACT
Article history: Background: Rapid initiation of antibiotic treatment is considered crucial in patients with severe in-
Received 15 November 2019 fections such as septic shock and bacterial meningitis, but may not be as important for other infectious
Received in revised form syndromes. A better understanding of which patients can tolerate a delay in start of therapy is important
;i;i‘:;"‘;g Z;Zf:u_w _— for antibiotic stewardship purposes.
‘Available online 29 February 2020 Objectives: To explore the existing evidence on the impact of time to antibiotics on clinical outcomes in
patients presenting to the emergency department (ED) with bacterial infections of different severity of
Editor: M. Paul illness and source of infection.
Sources: A literature search was performed in the PubMed/MEDLINE database using combined search
Keywords terms for various infectious syndromes (sepsis/septic shock, bacterial meningitis, lower respiratory tract
Appropriate antibiotic therapy infections, urinary tract infections, intra-abdominal infections and skin and soft tissue infections), time to
Early antibiotic therapy antibiotic treatment, and clinical outcome.
Intra-abdominal infection Content: The literature search generated 8828 hits. After screening titles and abstracts and assessing
potentially relevant full-text papers, 60 original articles (four randomized controlled trials, 43 observa-
xr:‘m}gms ly rele full 60 inal les (fc domized lled Is, 43 ob:
M‘:m‘m‘gw tractfofeckion tional studies) were included. Most articles addressed sepsis/septic shock, while few studies evaluated
Sepsis early initiation of therapy in mild to moderate disease. The lack of randomized trials and the risk of
Septic shock confounding factors and biases in observational studies warrant caution in the interpretation of results.
Skin infection We conclude that the literature supports prompt administration of effective antibiotics for septic shock
Urinary tract infection and bacterial meningitis, but there is no clear evidence showing that a delayed start of therapy is
associated with worse outcome for less severe infectious syndromes.
Implications: For patients presenting with suspected bacterial infections, withholding antibiotic therapy
until diagnostic results are available and a diagnosis has been established (e.g. by 4-8 h) seems
acceptable in most cases unless septic shock or bacterial meningitis are suspected. This approach pro-
motes the use of ecologically favourable antibiotics in the ED, reducing the risks of side effects and se-
lection of resistance. P. Naucleér, Clin Microbiol Infect 2021;27:175
© 2020 The Authors. Published by Elsevier Ltd on behalf of European Society of Clinical Microbiology and 18
Infectious Diseases. This is an open access article under the CC BY-NC-ND license (http:
creativecommons.org/licenses/by-nc-nd/4.0/).
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PubMed/MEDLINE search
generated 8828 hits

Screening of titles
and abstracts

232 articles selected for
further evaluation

142 excluded after
reassessment

90 selected review and
original articles

9 original articles added
during evaluation

39 review articles (Table S2); 60 original articles (Table S3);
systematic review and sepsis/septic shock (n=20),
meta-analysis (n=8), bacterial meningitis (n=10),
systematic review (n=8), lower respiratory tract infections (n=16),
narrative review (n=23) urinary tract infections (n=5),
intra-abdominal infections (n=9),
skin and soft tissue infections (n=0)

Fig. 1. Flow chart illustrating the search and screening process for relevant reviews
and original articles providing information on early antibiotic therapy as a determinant
of clinical outcome in community-onset bacterial infections.

19

Table T

Summary of main findings and limitations of the reviewed original studies.

Infectious syndrome

No. of studies

Summary of results and comments

Sepsis

Bacterial meningitis

Lower respiratory tract
infections

Urinary tract infections

Intra-abdominal infections

Skin and soft tissue infections

0 RCTs
20 observational
studies

0 RCTs
10 observational
studies

0 RCTs
16 observational
studies

0 RCTs
5 observational
studies

4 RCTs
5 observational
studies

0 RCTs
0 observational
studies

« Data from observational and register studies indicate an increase in mortality with
delays in antibiotic administration, especially in the most critically ill patients with
septic shock.
‘The studies used different definitions of “time zero”, including ED arrival, triage, shock
recognition and commencement of a care bundle within 6 hours after ED arrival.
A specific cut-off time for mortality benefit (e.g, initiation of therapy <1 or <3 hours
after presentation) has not been defined.
The quality of evidence is low, and few studies have explored the interaction of
timeliness and appropriateness of antibiotic administration in relation to mortality.
One prospective and nine retrospective observational studies all reported an
association between delayed initiation of antibiotic therapy and poor clinica:
outcome.
Limitations include confounding biases, small sample size and that patients who
receive antibiotics early differ from other patients (e.g., in clinical presentation and
pathogens).

ical symptoms by the time iate antibiotic therapy is initiated may be
more relevant as a prognostic marker than time to initiation of antibiotics.
7/9 retrospective studies, including one subgroup analysis in sepic patients, suggest
that a delayed administration of antibiotics >4-8 hours is associated with worse
outcomes.
48 prospective studies showed no benefit from early antibiotics, while the other four
did not preclude an effect.
Studies demonstrating an effect were retrospective and registry-based studies relied
on diagnosis codes for case identification.
Studies show discrepant results on differential effects according to disease severity.
Many of the studies suffer from potential biases that impede the causal inference of
delayed onset of therapy.
No studies were found that specifically evaluaed early vs. delayed antibiotic therapy
for UTIs in the ED.
One prospective and 3/4 retrospective observational studies showed no association
between inappropriate empirical antibiotic therapy and mortality.
The studies may have been liable to confounding or bias.
The available data suggest severity of illness and co-morbidities are more important
risk factors for mortality than time to administration of antibiotics in the ED.
Four RCTs on early vs. delayed initiation of carbapenem therapy for acute necrotizing
pancreatitis showed variable results.
Retrospective observational studies on inappropriate empiric therapy suggest no
association with clinical outcome in acute chelangitis or cholecystitis but a
potential association in septic cirrhotic patients who develop spontaneous bacterial
peritonitis and for BSIs of intra-abdominal origin.
« We found no studies that assessed the impact of time to first antibiotic dose in

patients with SSTls in the ED.

20
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Time to antibiotics in the ED

\Condition ____Findings _________________|

Sepsis Increase in mortality with delay of antibotics,
particularly in septic shock
No cut-off time point identified
Quality of evidence low

Bacterial Association between delay and poor outcome
meningitis Confounders present in all studies
LRTI Delay of 4-8 hours associated with worse outcomes

Biases common
UTI No studies on timing of antibiotic therapy

21

Signs indicating septic shock;
e.g., hypotension, lactate 1

no

f———)
yes

Clinical symptoms indicating
bacterial meningitis

no

f——
yes

Evidence suggests that delayed antibiotic therapy
is associated with higher mortality.

« Initiate broad-spectrum antibiotic therapy

covering likely pathogens as quickly as possible
(e.g., within 1 h)

Collection of samples for microbiological analyses
and lumbar puncture (when suspected bacterial
meningitis) before start of therapy if possible
without substantial delay.

* Adelay in the initiation of antibiotics (e.g., by 4-8 h) has not been shown to be
associated with worse outcome in patients with mild to moderate disease.
If uncertain diagnosis, wait for results of biomarkers, radiology, rapid microbiological
analyses and clinical reassessment.

*  When clinical signs and diagnostics indicate bacterial infection, initiate antibiotic
therapy targeted to the probable infection site and pathogen.

g 2. Suggested approach to early or delayed antibiotic therapy for patients presenting to the emergency department with suspected bacterial infections.

22
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Table 1 Studies evaluating the impact of the timing of antibiotic administration on the survival of septic patients

Ptarch et | Fraene | 31| ok [ | ol martaywos e Early Antimicrobial Therapy for Sepsis: Does
T | e [Bpma———— Each Hour Really Count?
_ APACHE score 221 Benoit Guery, MD, PhD!  Thierry Calandra, MD, PhD'
L EE I e LR P e e e
i“(ﬂ;;;g‘{"“;r‘t';ﬁx’"“‘ source controlwas associated with Tinfectious Diseases Service, Centre Hospitalier Universitaire Vaudois  Address for correspondence Benoit Guery, MD, PhD, Infectious
— and University of Lausanne, Lausanne, Switzerlans Diseases Service, Centre Hospitalier Universitaire Vaudais and
de Groot et af Prospective [ 1.168 | Sepsis 0 284 mOralt) W3t 10% e Lo antblotics and surval except University of Lausanne, Lausanne CH-1011, Switzerland
for the patients with the lowest severity (PIRO 1-7)* Semin Respir Crit Care Med 2019;40:447-453. (e-mail: benoit.guery@chuv.ch).
Ryoo et al” Prospective 426 Septic shock ED 28-d mortality was 20%
Aam et ol Propecive | 2672 scpss e amudance i ot e o improved Primar”y the studies are retrospective
Henriksen et al*® Retrospective 1,169 SIRS ED ibi G o o dvﬂ SIRS.
compared with patients without SIRS but no difference in M ny th r p tl Int rv ntl n fI Id
e e W e s ey ot resuscitation, vaso pressors an d
i e N e L o s source COI’]tI’Ol
Joo et al® Retrospective | 591 Severe sepsis, © inhospital mortality was 18.6% ﬁ It t d t f t t I t f
ot o b (<1 v st it Difficult to identi y a potentia |mpac o)
amar et ol Remrospectve | 2731 | Sepric shock Iy vl morityvoe 6 2% o one Spec|f|c measure on morta“ y
strongest predictor of outcome in multivariate am\ys (every hour
delay is associated with a 12% decreased probability of survival)
e © Confounders: definition of sepsis,
R EEmr— location of patients, severity (APACHE
P T TS Il, SAPS Il, SOFA), organ failures etc.
Seymouretal®® | Retrospective | 2,683 | Sepsis ED Inhospital mortality was 11%
i A i e o Bal bet d of
e I VAl [E YR v Ry BV T alance petween |_nC!'ease 10
st shock iy ;Zm“\::?:LT;i::?;:‘x:; o e pinestin 0 unnecessary an tibiotic and increase of
i o ol antimicrobialwas lso assoisted wth i hospital AM R
Wisdom et al”" Retrospective | 220 Sepsis ) Intrahospital mortality was 28.6%
Yokota et al”’ Retrospective 1279 Severe sepsis, Icu In-hospital mortality was 29%
e Semin Respir Crit Care Med
Zhang et al>* Retrospective 1,058 Severe sepsis, Icu In-hospital mortality was 37.7%
et o 2019 2

Lancet Infect Dis. 2012 October ; 12(10): 774-780. doi:10.1016/S1473-3099(12)70151-2.

Aggressive versus conservative initiation of antimicrobial
treatment in critically ill surgical patients with suspected
intensive-care-unit-acquired infection: a quasi-experimental,
before and after observational cohort study

Tjasa Hranjec, MD, Laura H ger, MD, Brian MD,

RN, and Prof Robert G Sawyer, MD
Department of Surgery, University of Virginia, Charlottesville, VA, USA

Summary

Background—Antimicrobial treatment in critically ill patients can either be started as soon as
infection is suspected or after objective data confirm an infection. We postulated that delaying
antimicrobial treatment of patients with suspected infections in the surgical intensive care unit
(SICU) until objective evidence of infection had been obtained would not worsen patient
mortality.

We did a 2-year, q before and after observational cohort study of
patients aged 18 years or older who were admitted to the SICU of the University of Virginia
(Charlottesville, VA, USA). From Sept 1, 2008, to Aug 31, 2009, aggressive treatment was used:
patients suspected of having an infection on the basis of clinical grounds had blood cultures sent
and antimicrobial treatment started. From Sept 1, 2009, to Aug 31, 2010, a conservative strategy
was used, with antimicrobial treatment started only after objective findings confirmed an
infection. Our primary outcome was in-hospital mortality. Analyses were by intention to treat.

Findings—Admissions to the SICU for the first and second years were 762 and 721.

respectively, with 101 patients with SICU-acquired infections during the aggressive year and 100
patients during the conservative year. Compared with the aggressive approach, the conservative

approach was associated with lower all-cause mortality (13/100 [13%] vs27/101 [27%]; p=0.015),

more initially appropriate therapy (158/214 [74%)] vs 144/231 [62%]; p=0.0095), and a shorter
mean duration of therapy (12.5 days [SD 10.7] vs 17.7 [28.1]: p=0.0080). After adjusting for age.
sex, trauma involvement, acute physiology and chronic health evaluation (APACHE) II score, and
site of infection, the odds ratio for the risk of mortality in the aggressive therapy group compared
with the conservative therapy group was 2.5 (95% CI 1.5-4.0).

Interpretation—Waiting for objective data to diagnose infection before treatment with
antimicrobial drugs for suspected SICU-acquired infections does not worsen mortality and might
be with better outcomes and use of antimicrobial drugs.

Timing of antibiotic therapy

ie Metzger,
MD, Tanya R Flohr, MD, Amani D Politano, MD, Lin M Riccio, MD, Kimberley A Popovsky,

Lancet Infec Dis 2012

* 2 year experimental before
and after study

* NIH funded, 484 surgical ICU

» Aggressive vs. conservative
(i.e. documenting infection
prior to antibiotics)

» Assessed outcomes in the
year before and after
implementation of withholding
abx until objective
microbiological confirmation
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Timing of antibiotic therapy

Main findings:

* Number of infections similar

« Case mix and patient management were similar

* Delay in initiation (fever to antibiotics): 6 (3-14)h vs 24 (9-44)h
 Associated with a halving in mortality rate (27% vs.13 %)

* Higher rate of appropriate antibiotics in infected patients (74% vs
62%)

* In patients with hypotension, median 16-hr delay was associated
with 26% mortality vs 66% mortality in aggressive group

» Aggressive strategy OR 2.5 for mortality

“TECCS
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Timing of antibiotic therapy

Antibiotic use
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Urgency of antibiotic therapy

* Antibiotic urgency has been questioned in non-septic shock
patients

* Pressure to initiate antibiotics
* Infection diagnosis is often difficult
* Inappropriate indication probably more frequent than we would think

* Many confounders
» Surrogate marker for overall quality of care

Suspected infection
Septic shock Infection with/without
Meningitis sepsis
Epidemiology
Source Confirmed infection Infection uncertain
Antibiotic
exposure
Empirical broad-spectrum Empirical antibiotic
antibiotic therapy therapy nesugate
aReccs
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Who needs early antibiotics-summary

* Blanket policy of starting antibiotics at every patient on suspicion of
sepsis carry potential harmful consequences (pan-drug-resistant
microorganisms)

* Early antibiotics required in septic shock and bacterial meningitis

» Immediate antibiotics not always necessary- depending on patient
clinical status and infection certainty

 Time-critical approach to confirm diagnosis of infection
 Think of alternative diagnoses and watch for mimics of sepsis
* Re-evaluate diagnosis

 Targeted investigations
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