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Mission Stclerren?s

- to challenge existing concepts on sepsis and infection
- to highlight new mechanistic insights

- to highlight new therapeutic developments



HUeSTions, gueS Zions ..

1. Which one of the following statements is FALSE

Outcomes from sepsis have improved because of:
1. earlier identification & intervention of the septic patient?
2. reductions in harmful iatrogenic therapy?
3. the introduction of specific care bundles?
4. better surgical intervention?
5

. less use of antibiotics?



KNueSTions, ?ae5z‘,'on5 7

2. Which one of the following statements is FALSE

Factors increasing susceptibility to sepsis include:
1. genetic polymorphisms?

. age?

. gender?

immunosuppressive therapy?

Vi A W N

. inflammatory bowel disease?



JueStions, guestions ..

3. How many organisms per ml are usually

present in blood to cause a bacteraemia?

1-10 7

. 102-103?
. 10%- 1057
. 10°- 1087
. 10°- 1087

Vi B W N



GuUeSTions, gues Zions ..

4. Which one of the following statements is TRUE

1. delay in antibiotic treatment increases mortality?

2. corticosteroids should be used to treat specific infections?

3. the inflammatory response is driven predominantly by the
infecting organism?

4. the infecting organism usually requires seven days of
antibiotic therapy?

5. MOF is due to significant amounts of cell death?



777e Very 5&5;6 ?ﬂeét‘:bnS need anSa.)err'lg i

W how many doses of antibiotic does it take to kill bugs?
W how does systemic inflammation cause organs to fail ...?

% ... yetin@@variable manner?

W why dothese failed or}ns show minimal cell death?s : y
es improving despite no new therapies?

—

W why are outcom
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¥ organism:
W variable virulence (e.g. all MRSA are not created equal -
- mortality ranges from 0-42% depending on strain)
¥ bacterial load

W site of infection (e.g. E coli UTI vs E coli peritonitis)
¥ host:
W genetic factors influence susceptibility and survival
% many susceptibility factors, e.g.
w age
Y gender
% co-morbidities
¥ medications e.g. immunosuppressives, sedation ..
W resistance - ‘preconditioning’

e.g. ?? from inflammatory bowel disease



_b(;.lgcor 1S p.veqrt/zu/zprp ./

= pathogen- —associated molecular pattern

DAMP

= damage-associated molecular pattern
(‘alarmin’) | e




D(Zmage ~Associcted Molecular Padderns

B protein DAMPs
M intracellular proteins, e.g. heat-shock proteins,
HMG-B1 (high-mobility group box 1), histones
& S100 proteins
B extracellular matrix proteins generated post-
tissue injury, e.g. hyaluronan fragments
B purine metabolites (ATP, adenosine, uric acid)
# DNA
® mitochondria



—
Circulating mitochondrial DAMPs cause

inflammatory responses to injury

QinZhang', Mustafa Raoot’, Yu Chen', Yuka Sumi’, Tolga Sursal’, Wollgang Junger’', Karim Brohi®, Kiyoshi Itagaki’
4

& Carl ). Hauser
NATURE|Vol 464|4 March 2010
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MTDs cause systemic inflammation and organ injury in vivo.
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Inflammation immune Regulation Awtophagy. Survival Proliferation Apoptosis Death
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B tissue damage -> DAMP release -> SIRS

® an infecting organism may not even be present

M does this explain (in part) our frequent inability to find a
causative bug in ‘septic’ patients?

M .. and when we do grow something, is it a commensal or

causative of infection???



¥ 2270 positive blood cultures in 1706 patients
W relevance?
¥ 51% adjudged as true infection
% 41% contamination
¥ coagulase-negative Staph: 2 solates
- but only 10% were clinically Significant
% 8% uncertain h

/‘;

m J Med zom




Ba35 and bacteraera




/ :
Ba95 and bacteraesra

% very few organisms are present in blood during a bacteraemia
(<1 to 10 CFU/ml)

bacteria replicate every 20 minutes
1 bacterium can produce 5,000 billion billion bacteria in a day!

yield from blood cultures increase markedly with amount taken

Hall et al, J Clin Microbiol 1976; 3:643-5
Tenney et al, J Clin Microbiol 1982; 15: 558-61
» Cockerill et al, Clin Infect Dis 2004, 38: 1724-30




84(35 cand éac' Zeraena

% very few organisms are present in blood during a bacteraemia

(<1 to 10 CFU/ml)
bacteria replicate every 20 minutes
1 bacterium can produce 5,000 billion billion bacteria in a day!

% vyield from blood cultures increase markedly with amount taken

blood volume comparison increase in yield (%)
1ISmivsSmi

20mivs 10 m!

30 mlvs 20 mi

40 m!vs 30 ml

Hall et al, ) Clin Microbiol 1976; 3:643-5
Tenney et al, ) Clin Microbiol 1982; 15: 558-61
Cockerill et al, Clin Infect Dis 2004, 38: 1724-30



Art'i it rmanage »ment

% choosing the right antibiotic makes sense (though at a cost)
Y avoiding unnecessary (or wrong) antibiotics also makes sense
¥ will not kill the bacterium
¥ only causes complications/side-effects without any benefit
¥ encourages antibiotic resistance
% overgrowth of fungi, pathogenic hospital bacteria, C difficile
% gut/liver/kidney/skin complications
W immunosuppressive

¥ bioenergetic (inhibit mitochondrial activity/regeneration)



Jarisc A=A erscheimer reaction (1902)

W fever, rigors, myalgia, tachycardia, vasodilation, hypotension seen after
first dose of mercury for syphilis (....'sepsis’)
M lasts from 12-24h with variable severity
M seen after 1st antimicrobial dose in wide range of parasites, brucellosis ...
B

W .. for Gram -ve bacteria, 1st seen in typhoid fever -> lethal vasomotor collapse

#® basis for steroids before /with first antibiotic dose for meningitis, miliary TB ...



//nfufvo?‘u‘ﬁ (Zna' ZONIN re/e./z:io ‘M Meonzngf?‘,.s

Bacterial products released into CSF during antibiotic-induced
bacterial lysis in treatment of meningitis

-> release of proinflammatory cytokines

-> increased meningeal inflammation

-> increased brain oedema

Bottcher T et al. ) Infect Dis 181: 2095-8
Mustafa MM et al. ) Infect Dis 1999; 160;: 891-5
Burroughs M et al. J Clin Invest 1993; 92, 297-302



The New England
Journal of Medicine

Copyright © 2002 by the Mamachosens Medical Soclery

VOLUME &) Novesnin 14, 2002 NUMBER 20

g

DEXAMETHASONE IN ADULTS WITH BACTERIAL MENINGITIS

JAN 0F GANS. Pu.D. AND DEOERX vAN OF BEEX M.D. £0R T™HE EUROPEAN DEXAMETHASONE ¥ ADULTHOOD
BACTERIAL MENINGITIS STUDY INVESTIGATORS®




The New England
Journal of Medicine

Copyright © 2002 by the Masachusenns Medica! Sociery

VOLUME 347 Noviunsx 14, 2002 NUMBER 20

TABLE 2. OUTCOMES EIGHT WEEKS AFTER ADMISSION.
ACCORDING TO CULTURE RESULTS.*

DEXAMETHASONE PlacEso ReLaTive Risx
Ourtcome AND CuLTURE RESULTS Group Group (95% CI)t P VaLue

noJtotal no. (%)

Unfavorable outcome
All patients 23/157 (15) 36/144 (25) 059(0.37-094) 003
Nereprococcns preumonsie 15/58 (26) 26/50 (52) 0.50(0.30-083) 0.006
Neiwseria meningicsd is 4/50 (8) 5/47 (11) 0.75(0.21-2.63) 0.74
Other bactena 2/12 (17) 1/17 (6) 2.83 (0.29-27.8) 0.55
eIt DA ~4|- ! " = W) ) J US -2 U ’ 1
All patients 11/157 (7) 21/144 (15) 048(0.24-096) 0.04
S. prcumion sac 8/58 (14 17/50 (34 041 (0.19-086) 0.02
N, menmgitd | ) a8 1076-20.1) O
Other bactenia 1/12 (8) 1/17 (6) % 142(0.10-20.5) 1.00

Neorrive Bacrernal Alstire 0/37 27720 (7)) el 0 20



Infections in which steroids work (RCT data)

Review
Clinical review: A systematic review of corticosteroid use in

infections
Jody Aberdein' and Mervyn Singer?

bacterial meningitis

community acquired pneumonia
typhoid fever

miliary tuberculosis
Pneumocystis jirovecii

septic arthritis

croup

onchocerciasis

infectious mononucleosis .. Critical Care 2006, 10:203




Implementation of guidelines for management of possible
multidrug-resistant pneumonia in intensive care: an
observational, multicentre cohort study

M et « Care Andrew A Quart ef M v Mo v Pats Pegan
s Ma 2 thy i oy Atsd il of taad T epy
Lancet Infect Dis 2011;
11:181-89

Summary
Background The American Thoracic Society and Infectious Diseases Society of America provide guidelines for

management of hospitalacquired, ventilatorassociated, and health<careassociated pneumonias, consisting of
empirical antibiotic regimens for patients at risk for multidrug-resistant pathogens. We aimed to improve compliance

with these guidelines and assess outcomes




Implementation of guidelines for management of possible
multidrug-resistant pneumonia in intensive care: an
- observational, multicentre cohort study

i327 x 858  #000000

2 " i b b " - s h LR - |
Mt ¢ ' § ! " Y . Landal

Lancet Infect Dis 2011,

11:181-39

Summary

Background The American Thoracic Society and Infectious Diseases Society of America provide guidelines for
management of hospital-acquired, ventilator-associated, and health-careassociated pneumonias, consisting of
empirical antibiotic regimens for patients at risk for multidrug-resistant pathogens. We aimed to improve compliance
with these guidelines and assess outcomes

For patients at risk of infection with a multidrug-

resistant pathogen, the guidelines” recommend empirical
treatment with the following drugs: an antipseudomonal
cephalosporin, carbapenem, or B-lactam and B-lactamase
inhibitor; an aminoglycoside or antipseudomonal fluoro-
quinolone; and linezolid or vancomycin.




Implementation of guidelines for management of possible
multidrug-resistant pneumonia in intensive care: an
observational, multicentre cohort study

* 303 pts at risk of multi-drug resistant CAP/HAP/VAP in 4 ICUs
* followed IDSA & ATS antibiotic guidelines
(i.e. dual Rx for Gram -ve plus MRSA cover)
% empiric cover active in 81% (compliant) v. 85% (non-compliant)
% reasons for non-compliance (n=174):
* not using 2nd anti-Gram-ve (154)
* not using primary anti-Gram-ve (24) or anti-MRSA drug (24)

Compliant Non-compliant pvalue
treatment (ne129) treatment (n=174)

Survival through day 28 (total population)

senne P 2 </
Baseline CPIS 27




Hapiemeniation Oy guiGeinnes 101 imanagacimecnt Oy poOssioic
multidrug-resistant pneumonia in intensive care: an
observational, multicentre cohort study

Lancet lo:“r\! D 2011;

13:181-89

Patients Hazard ratio (95% (1)

Gram negative 122 » ] 111(0.67-2.18
Psevdomonas < . 23800

Gram positive 11 - - ' 193 (092-4
‘o‘p\l.\ /i = 4 ., _;;/- ) --
Polymirodua ' . : 20808

. vih.'(‘l‘b,‘.‘.‘.\' : ' o 1871

Overall ) ; ' (1.00-2-44)

<« — »

Favours compiiant treatrment Favours non -compliant treatment

Figure 3: Guideline-compliant empirical treatment outcomes for 28-day mortality, grouped by pathogen and
adjusted for treatment-independent risk
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Theories have four stages of acceptance: :
(i) this is worthless nonsense U,’-
Ol)ulsismlnteresung.bum.poh:i‘
(i) this is true, but quite unimportant '
(iv) | always said so
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How many doses of antibiotic
would you use to treat
meningococcal meningitis?



MAJOR ARTICLE

Three Days of Intravenous Benzyl Penicillin

Treatment of Meningococcal Disease in Adults

Rod [0 Poglec’ Laskey Galler! Sally Roberts' Mark Thames ' sad Asdrew Woodbouse'

Depatowr s of Wt Dampeen Uil Coe Madire ondd WROOOwsogy A biend mapts Axtisd Sew Jesand

n = 58 adults (>15y.0.)
21% septic shock, 10% severe sepsis
Rx: 12 MU benzylpenicillin/day for 3 days

In summary, no patients relapsed after receiving 3 days of
* treatment with intravenous benzyl penicillin for meningococcal
disease, no patient required joint aspiration, and 4 of the 5

deaths occurred during the 3 days of benzyl penicillin treat-

ment.

Clinical Infectious Diseases 2003; 37:658-62



Ceftriaxone as effective as long-acting chloramphenicol in
short-course treatment of meningococcal meningitis during
epidemics: a randomised non-inferiority study

one dose given in peripheral clinics
in Niger

Overall Chioramphenicol Ceftriaxone Difference % (90% C1)
n(%) ns) Totdd n(%) Total
Intention-to-treat analysis

Treatment falureat 720 * 44 (9%) 22(9%) 256 22(9%) 7 0% (-381045)
Deathat 72 h 26 (5%) 12(5%) 256 14 (6%) 247 10%(~23t0 38)

Second injection between 35(7%) 15(8%) 247 16(7%) 234 ~09%(-47t030)
24hand 48h

Neurological sequelacat 72h 29 (6%) 13(5%) 244 16(7/%) 233 16%(-21t051)

Lancet 2005; 366
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How aggressively should you
treat sepsis with antibiotics?



Surviving Sepsis Campaign: International guidelines for
management of severe sepsis and septic shock: 2008

R Pillp Delinger, MD. Miached M. Lavy, MD. Joan M. Carlet. MD. Jfan Bion. ND: Margaret M. Partar, MDD, Roman Jasschike, MO
Konrad Rertart, MDD, Derek C Anges. MO WPN. Oratian Brun-Busson, MD. Rchard Besle. MO, Theerry Calandra, MD, PhD
Joan-Francon Dhainat. MD. Herwig Gerlach, MD: Masrene Marvey. AN Jobe J. Mars, MO Jobn Marshall, MD: Marco Ransert, MD

Grabam Ramsay. MD. Jorathan Seveansky, MD. 8 Taylor Thompson, MD. Sean Tommsend MD. Jefirey S Vender, MD
Jansce L Jenmerman, MO, Joao-Louss Vincert, MDD, PO for B blermationsl Surviving Sepss Campagn Guidelines Commitiee

Antibiotic Therapy

We recommend that intravenous an-
tibiotic therapy be started as early as
possible and within the first hour of
recognition of septic shock (1B) and
severe sepsis without septic shock
(1D). Appropriate cultures should be
obtained before initiating antibiotic
therapy but should not prevent

prompt administration of antimicro-
hial theranv (orade 11D




Surviving Sepsis Campaign: International guidelines for

management of severe sepsis and septic shock: 2008

R Phillp Delinger, MD: Michel M. Lovy, MD:. Joan M. Carfet. MD. Jfian Bion, NMD: Margaret M. Partar, MD. Roman Jasschie, MO
Konrad Rebart, MD. Derek C. Anges. MD. WP Orstian Brun-Bussson, MD. Richard Beale. MD. Thierry Calandra, MD, PhD
Joan-Francom Dhanat. MD. Herwig Gerfach MD. Masrene Harvey, AN Jobe J Marms, MO, Jobn Marshal MD. Marco Ramsert, MD
Geaham Ramsay, MD. Jorathan Seveansky, MD. B Tayier Thompson, MO, Sean Towrsend, MDD, Jeffrey S. Vender, MD

Janice L Jemmerman, MDD, Jean-Lous Vincent, MDD, PAD: for Do btermationsl Surviving Sepsis Campaign Guidelines Commitiee

C. Antibioti

“"We recommend that intravenous an-
tibiotic therapy be started as early as
possible and within the first hour of

cognltnon of septlc shock (lB) ang

(1D). Appropnate cultures should be
obtained before initiating antibiotic
therapy but should not prevent
prompt administration of antimicro-
bial therapy (grade 1D).

Crit Care Med 2008; 36:296-327




Surviving Sepsis Campaign: International guidelines for
management of severe sepsis and septic shock: 2008

R Phillp Delinger, MD: Michel M. Lovy, MD: Jean M. Carfet. MO Jflan Bion, MD:. Margaret M. Parker, MD. Foman Jasschie, MO,
Konrad Rembart, MD; Derek C Angus. MO, WP Ohristian Brun-Sutsson, MO. Richard Beale. MD. Thierry Calandra, MDD, D
Joan-Francoms Dhainat. MD: Herwig Gerfach, NMD: Maurene Harvey, AN Jobe J Mares. MD: Jobn Marshall MD. Marco Ransert, MO,
Graham Ramsyy, MD. Jorathan Seveansky, MD. B Taylor Thompson, ND. Sean Towmsend, MO Jeffrey S Vender, MD,
Janice L Jemerman, ND. Joan-Lous Vincent, MD, D, for e btermationsl Surwwing Sepsis Campasgn Guadelines Commmitiee

Because patients with severe sepsis or
septic shock have little margin for error
in the choice of therapy, the initial selec-

tion of antimicrobial therapy should be
possible and within the first hour of | broad epoushr-toTover ely patho-

recognition of septic shock (1B) and | geme"There is ample evidence that Tathae

severe sepsis without septic shock £, initiate appropriate therapy (i.e., ther:
(1D). Appropriate cultures should bf}l apy with activity against the pathogen
obtained before initiating antibiotif § that is subsequently identified as the
therapy but should not prevenl causative agent) correlates with increased
prompt administration of antimicro-

bial therapy (grade 1D).

C. Antibiotic Therapy

1. We recommend that intravenous an-
tibiotic therapy be started as early as

 tagbidity and mortality (45-48).

Crit Care Med 2008: 36:296-327




Surviving Sepsis Campaign: International guidelines for
management of severe sepsis and septic shock: 2008

R Py Delinger, ND. Michel M Levy, MD: Joan M. Carfet. MD:. Jffan Bion, ND: Margaret M. Partar, MDD, Roman Jasschie, MO
Konrad Rembart, MD. Derek C. Angus, MO, MPR. Orstian Brun-Bussson, MDD, Richard Besle, MO, Theerry Calandra, MD, M0
Joan-Francos Dhanat, MD. Herwig Gerfach, MD:. Maurene Marvey. AN Jobe J Maris. MD. Jobn Marshal MD: Marco Ransert, MD
Graham Ramsay, MO, Jorathan Sevransky. MD. B Taylor Thompson, ND: Sean Tommsend, MO, Jefirey S. Vender, MD,

Janice L Jemmerman, MO, Jean-Lous Vincert, MD, PhD. for De intermationsl Surviving Sepass Campaign Guidelines Comnmitiee

C. Antibiotic Therapy

1. We recommend that intravenous an- | in tk : bar®y, the initial selec-

tibiotic therapy be started as early 2 aMwflicrobial therapy should be
possible and within the first er-at~bikely patho-
recognition of septic sh

severe sepsis o initiate appropriate therapy (i.e., ther-
(1D). riateQ apy with activity against the pathogen
obtain re inftiating antibioti | that is subsequently identified as the
therap should not prevenM causative agent) correlates with increased
prompt administration of antimicro- idity and mortality (45-48).

bial therapy (grade 1D). | _
Crit Care Med 2008; 36:296-327
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A Systematic Review of the Methods Used to Assess

the Association between Appropriate Antibiotic
Therapy and Mortality in Bacteremic Patients
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Impact of Inactive Empiric Antimicrobial Therapy on Inpatient
Mortality and Length of Stay

Kimberly K. Scarsi,'* Joe M. Feinglass,® Marc H. Scheetz,' Michael J. Postelnick,’
Maureen K. Bolon,” and Gary A. Noskin”

Inpatient mortality. Regardless of initial empiric therapy,
the crude mortality rates were similar for both mactive- and
active-therapy groups (13.6% and 16.1%, respectively; P =
0.48). No significant mortality difference was found between
patients receiving inactive versus active therapy after control-

ling for other clinically significant mortality risk factors (OR =
0.61, P = 0.14) (Table 2).

ANTIMICROBIAL AGENTS AND CHEMOTHERAPY, Oct. 2006, p. 3355-3360




Impact of Inactive Empiric Antimicrobial Therapy on Inpatient
Mortality and Length of Stay

Kimberly K. Scarsi,'* Joc M. Feinglass,” Marc H. Scheetz,' Michael J. Postelnick,’
Maureen K. Bolon.” and Gary A. Noskin®

»Uﬂ(r()l'

K factors (OR =

ANTIMICROBIAL AGENTS AND CHEMOTHERAPY, Oct. 2006, p. 3355-3360




| Empiric Antibiotic Therapy for Staphylococcus aureus

Bacteremia May Not Reduce In-Hospital Mortality: A
Retrospective Cohort Study

Marin L. Schweizer'*, Jon P, Furuno', Anthony D. Haeris', J. Kristie Johnson’, Michelle D, Shardell’,
Jessina €. McGregor®, Kerri A. Thom', George Sakoulas”, Eli N. Perencevich**

Principal Findings: Among 814 admissions, 537 (66%) received appropriate empiric therapy. Those who received
appropriste empiric therapy had a higher hazard of 30-day In-hospital mortality (Hazard Ratio (HR). 1.52; 95% confidence
interval (Cl): 0.99, 234). A longer time to appropriate therapy was protective against mortality (HR: 0.79; 55% CL 0.60, 1.03)
except among the healthiest quartile of patients (HR: 1.44; 95% CL 0.66, 3.15).

Conclusions/Significance: Appropriate empiric therapy was not associated with decreased mortality N patients with S
oureus bacteremia except in the least il patients. Initial broad antibiotic selection may not be widely beneficial.

pLOS ONE July 2010 | Volume S | Issue 7




Corticosteroids for Septic Shock

A higher
mortality was seen among patients classified as
recelving appropriate antimicrobial agents as
compared with those not receiving appropriate
antibiotics (35% vs. 23%).

N ENGL ) MED 358;19 WWW.NEJM.ORG MAY 8, 2003




Duration of hypotension before initiation of effective antimicrobial
therapy is the critical determinant of survival in human septic shock*
Anand Kumar, MD; Daniel Roberts, MD; Kenneth £ Wood, DO; Bruce Light, MD; Joseph E. Parrilio, MD;

Satendra Sharma, MD; Robert Suppes, BSc; Daniel Feinstein, MD; Sergio Zanotti, MD; Leo Taiberg, MD;
David Gurka, MD; Aseem Kumar, PhD; Mary Cheang, MSc

Crit Care Med 2006; 34:1589-1596
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Duration of hypotension before initiation of effective antimicrobial
'~ therapy is the critical determinant of survival in human septic shock*

Anand Kumar, MD; Daniel Roberts, MD; Kenneth £E. Wood, DO; Bruce Light, MD; Joseph E. Parrilio, MD;
Satendra Sharma, MD; Robert Suppes, BSc; Daniel Feinstein, MD; Sergio Zanotti, MD; Leo Taiberg, MD;
David Gurka, MD; Aseem Kumar, PhD; Mary Cheang, MSc

Crit Care Med 2006; 34:1589-1596
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) The 558 patients who received effec-
UUTd' tive antimicrobial therapy before onset of
thera hypotension (and were therefore not in-

cluded in the primary analysis) and the
Anand K 2,154 who received such “‘.t‘(.ll‘_\' alter
Satendnn  onset of hypotension were comparable
David G % except for a higher proportion of patients
requiring source control (44.8% vs,
37.9% of the total respectively). Survival
in this subgroup was slightly higher than
the overall group at 52.2

of effective antimicrobial
sival in human septic shock*

Bruce Light, MD; Joseph E. Parilio, MD;
AD; Sergio Zanotti, MD; Leo Taberg, MD;

Crit Care Med 2006; 34:1589-1596
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The 558 patients who received effec- - S :
Dural tive antimicrobial therapy before onset of of effective antimicrobial
thera hypotension (and were therefore not in- ;ival in human xptu Shock-‘f‘
cluded in the primary analysis) and the

Anand K 2,154 who received such thc.’&;’_\' after Bruce Light, MD: Joseph E. Parrillo, MD:

Satendn onset of h}'{‘“ft‘!‘lﬁl('!‘. were C')m[‘(irixMt‘ AD: Se,'go Zanotti. MD: Leo Ta;befg‘ MD:

David G except for a higher proportion of patients
requiring source control (44.8% vs.
37.9% of the total respectively). Survival
in this subgroup was slightly higher than
the overall group at 52.2%

Crit Care Med 2006; 34:1589-1596
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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

2 year before-after observational study of 1483 patients
admitted to Surgical ICU of Univ of Virginia
Year 1: “aggressive Rx"
clinical suspicion of infection -> cultures + antibiotics
Year 2: “conservative Rx"
clinical suspicion of infection -> antibiotics started only
after objectively confirmed infection
ITT analysis

1° outcome: hospital mortality




' Aggressive versus conservative initiation of antimicrobial I

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

w2 ben

Any p;«ti('m who was unstable and needed vasoactive
dmg\' alter appropnate resuscitation and who was
suspected of harbouring an infection could have
empirical antimicrobial drugs started immediately at the
discretion of the attending intensivist. These patients

were nonetheless included in all analyses. Patients with

a mean arterial pressure (MAP) of less than 60 mm Hg

after volume resuscitation were treated with vasoactive

drugs



Aggn Aggressive Conservative pvalue sial |

(n=247) (n=237)
treatr - - - ed
_ Time from blood culture to start of treatment (h)
inten: | _ , - 1ental,
Number 189 206
befor' Mean (SE) 20924 4) 34 8(34 4 «0.00M
Medkan (1OR) 12 (3-30) 22 (7-58) «0.0001 \ Povovsly

Time from fever to start of treatment (h)
"")’“l’l'f ll'_l?' I*(‘O
11-1{149)

6(3-14) 24 (9-44) «0.0001

A
“

Mean (SD

Madan (I0R)

52(3/

Mean (S50 17 7(281) 12510/ <0008
! Median (JOR) 11(7-8) 10 .‘.7-‘.4,
Appropriate antimicroblals (number [%])

It iad® 144 (62%) 158 (74%) 00095

Switched 64 (28%) 48 (23 5% 017

Overall 208 (90% 206 (96%) 0010

Not all pateents had blood cultures drawn of had fever (termperature 238 5°()
Antibeotics were generally switched to approprate coverage 3 days after cultures
were sent whon senstrabies returned. *Data for appeopriate inctial theragy were
avadable from 214 patients in the aggressive group, and 231 in the conservative
group

Tabie 4: Time to start of treatment and appropriateness of antibiotic
therapy



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

Aggressive Conservative pvalve

Infections associated with MAP <60 mm Hg
Number
APACHE ll score

Mean (5D

Median (IQR

MAPsmean artenal pressure

Table 8: Distribution of mean arterial pressures and descriptive statistics
and outcomes for infections treated with MAP less than 60 mm Hg

Lancet Infect Dis 2012

12:774



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

Aggressive Conservative pvalue

Infections associated with MAP <60 mm Hg
Number Gs
APACHE Il score

Mean (SD 220(69

Median (IQR 21(17-28

. : -
L ime from DIood Quiture O Itiation of treatment

—
..l't'Jr ‘ Eu

-.o.‘_'(’ an ‘p

MAPsmean artenal pressure

Table 8: Distribution of mean arterial pressures and descriptive statistics

and outcomes for infections treated with MAP less than 60 mm Hg Lancet Infect Dis 2
1-) ' 7.




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

s A o -

Aggressive Conservative pvalue

Infections associated with MAP <60 mm Hg
Number g
APACHE Nl score
Mean (SD
Median (IQR
Time from blood culture to initiation of t
Mean (SD

Median (IQR)

Deaths

-

MAP=mean artenal pressure

Table 8: Distribution of mean arterial pressures and descriptive statistics
and outcomes for infections treated with MAP less than 60 mm Hg Lancet Infect Dis 2012;

12:774-80



Where does 2/is /ecave ws??77

® Surviving Sepsis, IHI, bundles, lawyers ...
versus strong contrary evidence
# ideally need good quality RCTs - will this happen??
® my advice:
W still treat early if patient deteriorating but STOP
quickly (my practice 4-5 days for most infections)
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Multiple organ Faltre, multiple paradoxes

Y abnormal coagulation .. but minimal clots (even with DIC)

% abnormal microcirculation .. but normal/high tissue O,
VO; falls with increasing severity (& rises on recovery)

W sepsis-induced MOF characterized by functional ‘failure’

but remarkably little structural damage (cell death)
o
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Mechanisms of sepsis-induced organ dysfunction

Edward Abraham, MD; Mervyn Singer, MD, FRCP

Crit Care Med 2007; 35:2408-2416
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inflammatory

tissue ‘ response hormonal
hypoxia responses

¢

mitochondrial
damage inhibition turnover

4

metabolic shutdown

A: multiple
organ
failure

4

biochemical & functional abnormalities



* present in almost all cell types

* primary provider of energy (ATP)

* major provider of body heat

* use >90% of total body VO;

* major source of free radicals in body

* major target of nitric oxide (+ CO, H2S)

* major role in triggering cell death
* major role in intracellular calcium regulation

* major site of action & production of hormones (e.g.cortisol)
* major role in lipid metabolism (e.g. HMG CoA reductase)

* likely role in ageing
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Olls

% we don'’t yet fully understand the pathophysiology

¥ over-extrapolation from animal models to man

W generally give before, at, or soon after septic insult
% .. to young, healthy animals
¥ in man:
W wrong timing
% wrong dosing
% wrong duration
W one size cannot fit all

———
% |ack of bedside biomarkers to select correct drug,

optimize dosing and duration



Fina/ 2‘/704/\9/72“5 Ci)

% outcomes are improving due to earlier recognition
.. and less/better guided intervention (“first do no harm”)

% near-term future -> far superior diagnostics for early

pathogen recognition and sepsis detection
-> better guided treatment (type, dose, duration)
-> better outcomes

% theragnostics -‘stratified medicine’ to identify who should get

immunomodulatory Rx, when, how much, and for how long

Y more attention on accelerating recovery and preventing the

> :
long-term sequelae of sepsis



" The ycdcsi obstacle

o discevery +5 not cWe
- it 15 Che illusion of "m/cdjc 5
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