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* One size fits all
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* How long should a course of antibiotics last?
+ Sepsis mortality is improving

* Why do people die of sepsis?
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It’s about infegrating individual clinical expertise and the best external evidence
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best available external evidence, and neither alone is enough.
Without clinical expertise, practice risks becoming tyrannised
by evidence, for even excellent external evidence may be
inapplicable to or inappropriate for an individual patient.
-
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Professor
WHS Research and Development Cenmre for Bvidence Rased Medicine,

Dxford Fadcliffe NHS Treet,
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It’s about infegrating individual clinical expertise and the best external evidence
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Because it requires a bottom up approach that integrates
the best external evidence with individual clinical expertise
and patients’ choice, 1t cannot result in slavish, cookbook
approaches to individual patient care. External clinical
evidence can inform, but can never replace, individual climical
expertise, and it is this expertise that decides whether the
external evidence applies to the individual patient at all and, if
so, how it should be integrated into a clinical decision.
Similarlv. anv extermal mndeline musr be inresrared wath
mdividual chnical expertise 1n deciding whether and how
it matches the patient’s clinical state, predicament, and =esss==
preferences, and thus whether it should be applied. Clinicians =~
who tfear top down cookbooks will find the advocates of

B cvidence based medicine joining them at the barricades. T
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« Overall evidence base for sepsis is - sadly - rather weak

- Only a few awarded ‘high’ quality (but generally ‘do nots’ rather than ‘do’s’)
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TAKE-HOME MESSAGE

* ldentify patient early
« Treat promptly and appropriately

.. but the specific Rivers’ protocol doesn’t seem to

offer any overall added benefit
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BUT....

Guidelines are often taken too literally by:
* clinical zealots
* institutions

* governments

.. with financial penalties or ‘name-and-shame’ for non-compliance



« Use guidelines/protocols as an aide memoire

* .. but not rules of stone

« Don’t be afraid to deviate .. but be able to justify why



PISCUSSION POINTS

» Guidelines should be slavishly followed

* One size fits all

 Every hour of antibiotic delay kills

* How long should a course of antibiotics last?
+ Sepsis mortality is improving

* Why do people die of sepsis?
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High versus Low Blood-Pressure Target
in Patients with Septic Shock
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The Surviving Sepsis Campaign recommends targering a mean arterial pressurce of
at least 65 mm Ilg during initial resuscitation of patients with septic shock.
However, whether this blood-pressure target 1s more or less cftective than a higher
target 15 unknown.




High versus Low Blood-Pressure Target
in Patients with Septic Shock

In a multicenter, open-label trial, we randomly assigned 776 patients with septic
shock to undergo resuscitation with a mean arterial pressure target of either &0 to
85 mm Hg (high-target group) or 65 to 70 mm He (low-target group). The primary

end ﬁuim was mortality at day 28.
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in Patients with Septic Shock
.|

Low-Target Graup High-Targel Group
variable [N=3E%) [N=3%3] F value

secondury oulcornes poSlobal no. (%)
Deatn at day 907 164 [£2.3) L0 {43.8)
Survival at day 28 without crgar supportE 241 (62.1) 235 [Bl).6)
Doubling of plasma creatinine 161 (£1.5) (38.7)
Mo chronic hypertension T1#215 [33.0) 235/221 {18.%)
Chroric kypertersion a0/ 173 [52.0) E5/167 [12.9)
Renal replacement therapy from cay 1 to day 7 139 (35.8) 130 {311.5)
Mo chronic hypartensior 6Ef215 (30.7) FIIE21 (34.8)
Chroric hypertension 3173 [42.3) 53167 (31.7)
Serious adverse evenls — nw. (3)
By B9 (17.8) 74(19.1)
Acuie ryocerdial infarchiond 2 [0.3) 7 (1.8)

Atrial tikrillation 11 (2.8)
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TAKE-HOME
MESSAGE

- Titrate to the individual e.g. what BP suits them? MAP 55-60 or 75-807

- Titrate to a goal
- if a patient needs fluid (if hypovolaemia -> hypoperfusion), give fluid
* if not hypovolaemic and hypoperfused, don’t give fluid

* Avoid excess - too much fluid, too much oxygen, too much catecholamine ...



PISCUSSION POINTS

» Guidelines should be slavishly followed

* One size fits all

 Every hour of antibiotic delay kills

* How long should a course of antibiotics last?
+ Sepsis mortality is improving

* Why do people die of sepsis?
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Multiple papers - including EVERY prospective study I’'m aware of -
do NOT show a correlation between a short-term delay in

administering antibiotics and mortality
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Studies claiming ‘every hour counts’ are all based on retrospective
analyses of databases collected for other reasons (usually
administrative), but lacking vital data e.g. antibiotic sensitivities

.. and use complex adjustments to find a mortality difference

.. and often incorporate very delayed treatment (>6h) into the analysis
.. and often lack biological plausibility

.. and cannot explain why there was a delay in treatment in some
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Mandated Emergency Care for Sepsis

BACKCROUMD

In 2013, New York began requiring hospitals to follow protocels for the early
:dentification and treatment of sepsis. However, there 1s controversy about whether
mare rapid trearment of sepsis improves ourcomes in patients.

METHODS

We studied data from parients with sepsis and septic shock that were reported to
the New York State Departunent ol Health [rom April 1, 2014, to June 30, 2016,
Patients had a sepsis protocol iniriared within € hours after arrival in the emer-
gency department and had all items In a 3-hour bundle ot care for patients with
sepsis (i.e., blood cultures, broad-spectrum antibiotic agents, and lactate measure-
ment) complered within 12 hours. Multilevel models were used to assess the asso-
ciarinns betwesn the time nnril completion of the 3-hour bundle and risk-adjusted
mortality. We also examined the tunes to the administration ol antibiotics and to
the completion of an initial bolus of intravenous fluid.
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hours, a longer time to the completion of the bundle was associated with higher
risk-adjusted 1n-hospital mortality (odds ratio, 1.04 per hour; 95% confidence in-
terval [CI], 1.02 to 1.05; P<0.001), as was a longer time to the administration of
antibiotics (odds ratio, 1.04 per hour; 95% CI, 1.03 to 1.06; P<0.001) but not a
longer time to the completion of a bolus of intravenous fluids (odds ratio, 1.01 per
hour; 95% ClI, 0.99 to 1.02; P=0.21).
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longer time to the Tt of a bolus of intravenous fluids (odds ratio, 1.01 per

hour: 95% CI, 0.99 to 1.02: P=0.21).
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Mandated Emergency Care for Sepsis

All Patients
Claracteristic (WN=49331) 3-Hr Bundle Completed in 3 Hr P Value®

Septic shock — na. (9 77,334 (45.3) 18,393 (45.7) 1343 (45.7) 0.43
Teaching facility — no. (5] 40,257 (81 5) 7,734 (19.0) 7300 (84.5) 01,001

In-hospital death — no. (348) 11,251 (22-R) 9,213 (22.5) 2038 (235 0.05
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All Patients
Claracteristic (WN=49331) 3-Hr Bundle Completed in 3 Hr P Value®

Yes

Paositive blood cultures — no. [94) 14,574 (29.5]
Sapric shock — nn. [%4) 22,336 (45.7) 18,397 {45.7) 19473 {45.7) 043
Teaching facility — no. (5] 40, 257 (81.5) 7,739 (19.0) 7300 (R4 5) {1 001

In-hospital death — no. (348) 11,251 (22-R) 9,213 (22.5) 2038 (235 0.05
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Subproup MNuo. of Paticnts Odds Ratio (953 CI)

Bacteremia
Gram pasitive 1.01 (0.568-1.03)
Gram negative ; - 1.05 (1.01=1.03)
Cither ' 1.15 {1.€7-124)
MMon= A.7%7 1.03 {1L0Y- LE3)

1.1 1.3

Irl-H-:.'lf.~[_'ri’ril| Dcath In-Hosp tal Death
Less Likely More Likely

]
Figure 2. Risk-Adjusted Odds Ratios of In-Hogpital Death in the Primary Model and Prespecified Subgroups.

Shown are odds ratios. with 93% conbidence intervals. for in-hespital ceath for each hour that it took to complets
the 3-hour bundle.
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Figure 2. Risk-Adjusted Odds Ratios of In-Hogpital Death in the Primary Model and Prespecified Subgroups.

Shown are odds ratios. with 93% conbidence intervals. for in-hespital ceath for each hour that it took to complets
the 3-hour bundle.
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Figure 2. Risk-Adjusted Odds Ratios of In-Hogpital Death in the Primary Model and Prespecified Subgroups.

Shown are odds ratios. with 93% conbidence intervals. for in-hespital ceath for each hour that it took to complets
the 3-hour bundle.

... and no data on antibiotic sensitivities, adequacy of dosing, source control, etc..
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PROSPECTIVE STUDIES SHOW NO DIFFERE NI



Often designed to specifically look at impact of antibiotics on outcomes
None show an ‘each-hour-delay-kills’ signal

Puskarich, CCM 2011 septic shock (ED)

Hranjec, Lancet Infect Dis 2012 sepsis/septic shock (ICU)

Kaasch, Infection 2013 S aureus bacteraemia (Ward/ICU)

Bloos, Crit Care 2014 sepsis/septic shock (ICU)

De Groot, Crit Care 2015 ED sepsis/septic shock (ED)

Fitzpatrick, Clin Microbiol Infect 2016 Gm -tive bacteraemia (Ward)

Alan, Lancet Respir Dis 2018 sepsis (pre-hospital ED)



lhe association between time to antibiotics
and relevant clinical outcomes in emergency
department patients with various stages of

sepsis: a prospective multi-center study

, . 1= : S a " . ) p i x ] 1
Haw o= el | Aneamieke Araame’, THae 3 Seelineg ', Doraes s’ Pacl wan Brede!, P | inesd

Fiel | Erogenes | Marianms onke” zoel sesioode lonege

prospective observational study in 3 Dutch EDs
hospitalized ED patients requiring iv antibiotics
stratified by illness severity (low, intermediate, high)
time to antibiotics <1 hour vs 1-3 hours v >3 hours
1168 patients enrolled - overall mortality 10%

85% received antibiotics within 3 hours, 95% within 6 hours

LAmcal Care [Z2U153] 19194




lhe association between time to antibiotics
and relevant clinical outcomes in emergency

department patients with various stages of

sepsis: a prospective multi-center study
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Haw o= el | Aneamieke Araame’, THae 3 Seelineg ', Doraes s’ Pacl wan Brede!, P | inesd
Fiel | Erogenes | Marianms onke” zoel sesioode lonege

- No association between time to a/b and surviving days
outside hospital or mortality

« Inlow iliness severity group, delayed (>3h) antibiotics
associated with more surviving days outside hospital (HR

1.46 (95%Cl 1.05-202)

LAmcal Care [Z2U153] 19194




Prehospital antibiotics in the ambulance for sepsis:
a multicentre, open label, randomised trial




Prehospital antibiotics in the ambulance for sepsis:
a multicentre, open label, randomised trial

2672 patients randomised to receive pre-hospital antibiotics (ceftriaxone 29)
from paramedics on suspicion of sepsis OR start antibiotics in ED

Mean 96 minute difference in time to administration of antibiotics




Prehospital antibiotics in the ambulance for sepsis:
a multicentre, open label, randomised trial
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Antibiotics for Sepsis: Does Each Hour Really Count, or Is It
Incestuous Amplification?

Mervyn Singer

Incestuous amplification—the (extreme) reinforcement of ideas

and/or beliefs that occurs when like-minded people communicate
with each other (1).




TAKE-HOME MESSAGE



TAKE-HOME MESSAGE

- Every second doesn’t count .. but . I_ANCE
MSTRONG

ANTEGIR ' Not Aboul The Bike
WITH SALLY IENEINS

reasonable/rational to treat sepsis
and septic shock promptly
* Rather than simply throwing

antibiotics at the patient, apply Fv El'y

Second
Couns%

some thought, seek advice, and

think source control




PISCUSSION POINTS

» Guidelines should be slavishly followed

* One size fits all

 Every hour of antibiotic delay kills

* How long should a course of antibiotics last?
+ Sepsis mortality is improving

* Why do people die of sepsis?



Duration of Antimicrobial Treatment for Bacteremia
in Canadian Critically Ill Patients®
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Crit Care Med 2016:44:256—-264
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Duration of Antimicrobial Treatment for Bacteremia
in Canadian Critically Ill Patients®
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a study sulliciently powered Lo exclude clinically imporlant
outcome differences, there could be large-scale reductions in
antimicrobial usc and complications for critically ill paticnts.

Crit Care Med 2016:44:256—-264




Comparison of 8 vs 15 Days of
Antibiotic Therapy for Ventilator- Associated
Pneumonia in Adults

A Randomized Tnal

can Chastre, MD
el Wolff, MD

Jean-Yves Fagon, MD
Sylvie Chevret, MD
Franck Thomas, MD
Delphine Wermert, MD

Eva Clementi, MD

Dominique Jusseranc
Pierre Asfar, MD

Context The optimal duration of antimicrobial treatment for ventilator-associated
pneumenia (VAP) is unknown. Shortening the length of treatment may help to con-
tain the emergence of multiresistant bacteria in the intensive care unit (ICU).

Objective To determine whether 8 daysis as effective as 15 days of antibiotic treat-
ment of patients with microbiologically proven VAP.

Design, Setting, and Participants Prospective, randomized, double-blind (until
day 8) clinical trial conducted in 51 French ICUs. A total of 401 patients diagnosed as
having developed VAP by quantitative culture results of bronchoscopic specimens and
who had received initial appropriate empirical antimicrobial therapy were enrolled be-
tween May 1999 and June 2002.

Intervention A total of 197 patients were randomly assigned to receive 8 days and
204 to receive 15 days of therapy with an antibictic regimen selected by the treating
physician.
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Probability of survival is for the 60 days after ventilator-assisted pneumonia onset as a function of the duration
of antibiotic administration.
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pathogens emerged significantly less smiistaton
frequently in those who had received
8 days of antibiotics (42.1% vs 62.3%

of recurrent infections; P=.04).




Early Antibiotic Discontinuation in Patients
With Clinically Suspected Ventilator-Associated
Pneumonia and Negative Quantitative

Bronchoscopy Cultures®

rdrthana Raman, FPharmD5 Michael Do Nailor, TharmD, BCES (AGQ-1D ;'

David P Micolau, PharmD, [CCFE, FIDSAY; Taber Aslanzadeh PhD, D AGKM

Micholle NMadean, PharmTy; Taseph 1. Kuti, PharmT)

Early Discontinuation Late Discontinuation
(n=40) (n =49) p

Duration of entbiotics
Conclusions: In this severely ill population with clinically suspected
ventilator-associated pneumonia and negative quantitative bron-
choalveolar lavage cultures, early discontinuation of antibiotics did

not affect mortality and was associated with a lower frequency
of MDR superinfections.
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ICU: continuing improvement between 2000 and 2013
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6 month audit in University hospital medical-surgical ICU

113 bacteraemia episodes in 87 patients

Short-course monotherapy (4-5 days) used in 65.7%

Low rates of bacteraemia breakthrough/relapse

Very low incidence of antimicrobial resistance or fungaemia
Less ICU-acquired MRSA, MDR Gram -tives, VRE and
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We randomly assigned 518 patients with complicated intraabdominal infection and
adequate source control to receive antibiotics until 2 days afrer the resolution of
fever, leukocytosis, and ileus, with a maximum of 10 days of therapy (control group),
or to receive a fixed course of antibiotics (experimental group) for 4+1 calendar days.

The primary outcome was a composite of surgical-site infection, recurrent intraab-
dominal mfection, or death within 30 days after the index source-control proce-

dure, according to trearment group.
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We randomly assigned 518 patients with complicated intraabdominal infection and
adequate source control to receive antibiotics until 2 days afrer the resolution of

fever, leukocytosis, and ileus, with a maximum of 10 days of therapy (control group),
or to receive a fixed course of antibiotics (experimental group) for 4+1 calendar days.
The primary outcome was a composite of surgical-site infection, recurrent intraab-
dominal infection, or death within 30 days after the index source-control proce-
dure, according to trearment group.
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RESULTS
antibiotic therapy was 4.0 days (interquartile range, 4.0 to 5.0) in the experimental

group, as compared with 8.0 days (interquartile range, 5.0 to 10.0) in the control
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PISCUSSION POINTS

» Guidelines should be slavishly followed

* One size fits all

 Every hour of antibiotic delay kills

* How long should a course of antibiotics last?
* Sepsis mortality is improving

* Why do people die of sepsis?
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PISCUSSION POINTS

» Guidelines should be slavishly followed

* One size fits all

 Every hour of antibiotic delay kills

* How long should a course of antibiotics last?
+ Sepsis mortality is improving

* Why do people die of sepsis?
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» Sepsis only constitutes a small proportion of infection ... but should be

identified and acted upon promptly .. but with some thought applied
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