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Early goal-directed therapy dans le
Sepsis aux urgences ?

Pr Antoine Roch
SAU

CHU Nord
Marseille




Réanimation et urgences, quelles différences ?

La structure des urgences dispose
notamment :

...D’au moins une salle d’accueil
des urgences vitales comportant
les moyens nécessaires a la
réanimation immeédiate




Critical Care in the Emergency Department: An assessment of the
length of stay and invasive procedures performed on critically ill ED

patients

Robert S Green* 12 and Janet K MacIntyre'!
Scandinavian Journal of Trauma, Resuscitation and Emergency Medicine 2009, 17:47

178 patients

Prehospital Emergency Department
(n, #)

Endotracheal Intubation 38/125 (30.4%) 80/)25 (64.0%)

125/178 (70.2%) Paramedic 38/38 Staff: 35/80

Central venous catheter

567178 (31.5%)

Arterial Line Catheter

997178 (55.6%)

Chest Tube

Resident: 15/80

Paramedic: 4/80

Nor recorded: 26/80
0 | 10/b6(17.9%)

Staff:3/10

Resident: 6/10

t recorded: /10
0 99 (14.1%)
taff: 3/14

Resident: 9/14
Not recorded: 2/14
0 4/8 (50.0%)
taff: 1/4
Resident: 1/4
Not recorded: 2/4




Concernant l'intervention de votre
équipe a la SAUV des urgences...

Vous préférez étre appelés par I'équipe des urgences
le plus tot possible (avant ventilation mécanique et
catécholamines)

Vous préférez étre appelés apres la prise en charge
initiale incluant ventilation mécanique et
catécholamines

—93%




Concernant l'intervention de votre
équipe a la SAUV des urgences...

Vous y prenez en charge souvent le patient pendant
plusieurs heures car vous manquez de places de

réanimation disponibles immédiatement 37 %

Vous y prenez en charge souvent le patient pendant
plusieurs heures car c’est un déchoquage dont les 11%

conditions de prise en charge initiale équivalent a une
réanimation

Vous y laissez le moins longtemps possible le patient car
I’environnement technique et les compétences ne
permettent pas une prise en charge de réanimation

78 %
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Sepsis aux urgences

Le plus souvent sepsis sévere
2-4 % des admissions au SAU

Role majeur dans dépistage, enquéte
étiologique et traitement initial

<50% iront en réanimation



Les questions principales:

—dépister le sepsis des I'accueil

—Antibiotiques: vite et bien
—Noradrénaline: au bon moment
—EGDT ?



Les questions principales:

—dépister le sepsis des I'accueil



C. Evaluation de la fonction circulatoire

1. INSPECTION

Il

Marbrures =)

2. FREQUENCE CARDIAQUE

<40
< 40-45

l

ou > 150
ou 120-150

3. TENSION ARTERIELLE

TAS<70
TAS 70-90

L

ou PAM<55
ou PAM 55-65

SENIOR

mm) SAUV
=) SENIOR
SAUV

—)
=) SENIOR

D. Circonstances particulieres

—)

* Douleur thoracique typique avec

SAUV

>2 FDR CV

* Hémorragie non controlée
* Transport médicalisé / Codage TU

Gravité 1

* Hypothermie (T°<34°C)
* Pendaison
* Plaie cervicale/thoracique

ou abdominale

* Traumatisme sévére

>70km/h, Chute de >4m,
Ejection du véhicule, Incarcération,
Piéton renversé, Tonneaux,
PCI prolongée

>1 fracture suspectée

=) SENIOR

* Douleur thoracique typique sans

FDR CV

* Hémorragie digestive /

Hémoptysie non active

* AVC<4h30
* Transfusion ou geste invasif

prévisible

e Suspicion pneumothorax
* Traumatisme modéré

50-70 km/h

2roues/VL

Age>65ans

Chute 2-4m

Traitement par anticoagulant

B. Evaluation de la fonction respiratoire

1. INSPECTION

!

2. SATURATION
<80% AA ou
<90% AA ou

.Difficultés a parler

.Cyanose
. Signes de lutte

<92% 15L 02
<96% 15L 02

3. FREQUENCE RESPIRATOIRE

>35/min

25-35/min

!

SAUV

SAUV
SENIOR

SAUV
SENIOR

IS R

A. Evaluation de I’état de conscience

¢ Quand l'évaluer?

Qd abs de communication ou d’ouverture spont des yeux

J-
‘ ou

HGT

1. REACTION A LA DOULEUR gy SAUV

NON

2. REACTIONA LA DEMANDEI:> SENIOR

NON




Surviving Sepsis Campaign: International
Guidelines for Management of Severe Sepsis
and Septic Shock, 2012

SURVIVING SEPSIS CAMPAIGN CARE BUNDLES

TO BE COMPLETED WITHIN 3 HOURS:

1) Measure lactate level

2) Obtain blood cultures prior to administration of antibiotics

3) Administer broad spectrum antibiotics

4) Administer 30 mL/kg crystalloid for hypotension or lactate = 4 mmol/L

TO BE COMPLETED WITHIN 6 HOURS:
5) Apply vasopressors (for hypotension that does not respond to initial fluid
resuscitation) to maintain a mean arterial pressure (MAP) = 65 mm Hg
6) In the event of persistent arterial hypotension despite volume resuscitation (septic
shock) or initial lactate = 4 mmol/L (36 mg/dL):

- Measure central venous pressure (CVP)*

- Measure central venous oxygen saturation (ScvO,)*
7) Remeasure lactate if initial lactate was elevated”

*Targets for quantitative resuscitation included in the guidelines are CVP of 28 mm Hag,
ScvOs of = 70%, and normalization of lactate.




Lactate

Variable OR (95% CI) p Value
Septic shock 2.473 (0.927-6.600) 07
Platelet D 999 (0.994-1.004) .69
Prothrombin time 1.140 (0.988-1.315) 07
Albumin 0.569 (0.267-1.212) 4
Total bilirubin 1.045 (0.855-1.276) b7
Lactate 1.057 (0.945-1.182) 34
Lactate clearance 0.989 (0.978-0.999) .04«
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Crit Care Med 2004; 32:1637-1642



Les questions principales:

—Antibiotiques: vite et bien



Antibiotics = emergency !!!

* 2750 patients en choc septique, rétrospectif en réanimation S
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Each delayed hour = 7.6% increase in mortality




3rd generation cephalo 3rd generation cephalo -
+ macrolide or FQ or FQ + aminosides 3rd generation cephalo
' + dexamethasone

3rd generation cephalo
+ metronidazole

Pipera/tazo
or amox/clavu

+ genta




Loading dose

Loading dose
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Les questions principales:

—Noradrénaline: au bon moment



Quand débuter la NAD ?

Beaucoup d’arguments pour commencer tot
Augmentation pression artérielle
Augmentation précharge

Diminution besoin remplissage



Hemodynamic effects of norepinephrine

In therory, norepinephrine
should A cardiac preload

Does norepinephrine
actually A2 cardiac preload ?




Norepinephrine increases cardiac preload and reduces preload
dependency assessed by passive leg raising in septic shock
patients®

Xavier Monnet, MD, PhD; Julien Jabot, MD; Julien Maizel, MD; Christian Richard, MD;
Jean-Louis Teboul, MD, PhD

Crit Care Med 2011 Vol. 39, No. 4
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Pourquoi attendre

e <50% iront en réanimation
e NAD=réal?

* |dentifier précocement les patients qui auront
besoin de réa et ne pas attendre pour
démarrer la noradrénaline



Les questions principales:

—EGDT ?



Surviving Sepsis Campaign: International
Guidelines for Management of Severe Sepsis
and Septic Shock, 2012

SURVIVING SEPSIS CAMPAIGN CARE BUNDLES

TO BE COMPLETED WITHIN 3 HOURS:
1) Measure lactate level
2) Obtain blood cultures prior to administration of antibiotics
) Administer broad spectrum antibiotics
) Administer 30 mL/kg crystalloid for hypotension or lactate = 4 mmol/L

= W

TO BE COMPLETED WITHIN 6 HOURS:
5) Apply vasopressors (for hypotension that does not respond to initial fluid
resuscitation) to maintain a mean arterial pressure (MAP) = 65 mm Hg
6) In the event of persistent arterial hypotension despite volume resuscitation (septic
shock) or initial lactate = 4 mmol/L (36 mg/dL):

- Measure central venous pressure (CVP)*

- Measure central venous oxygen saturation (ScvO2)*
7) Remeasure lactate if initial lactate was elevated”

*Targets for quantitative resuscitation included in the guidelines are CVP of 28 mm Hag,
ScvOs of = 70%, and normalization of lactate.




Optimisation hémodynamique
Rivers, New Engl J Med, 2001

Supplemental oxygen =
endotracheal intubation and
mechanical ventilation

A

Central venous and
arterial catheterization

Sedation, paralysis
(if intubated),
or both

Crystalloid
<8 mm Hg |
Colloid

MAP »| Vasoactive agents

8-12 mm Hg

=65 and =90 mm Hg |

=70%
<70%

Transfusion of red cells
until hematocrit =30%

=70% [€
\ Inotropic agents |

Aa\s

achieved

No

Hospital admission




EGDT

Rivers, New Engl J Med, 2001

TREATMENT Hours AFTER THE START OF THERAPY
0—i =72 0-72
Total fhuds (mlj
Standard therapy 34992438 10p002+6216 13 3587729
EGDT 49812984 8625+5 162 1344346 390
I value = 0.001 0.01 0.73
Ped-cell transfusion (%)
Standard therapy 18.5 31.8 44.5
EGDT 64,1 11.1 a8.4
I' value =0.001 =2i0.001 =2 0,001
Any vasopressor (%)t
Standard therapy a0.3 4219 51.3
EGDT - 274 L | 6.8
I' value .ol 0.03 0.02
Inotropic agent {dobuta-
mine’ (%)
Standard therapy 0.8 8.4 0.2
EGDT - 13.7 14.5 154
I' value =< LO0 1 014 0.1
Mechamical ventilation (%)
Standard therapy 53.8 lo.8 70,6
EGDT 3.0 2.6 556
I' value 0.20 =20.001 0.02
EarLyY
GosL-WRECTED
STANDARD THERAPY THERAPY
VaRABLE N=133) (MN=130)

no. (%)

In-hospital mortalitvt
All patients 59 (4a8.5) 38 (305




High versus Low Blood-Pressure Target

. . . . NEJM march 18, 2014
in Patients with Septic Shock

Pierre Asfar, M.D., Ph.D., Ferhat Meziani, M.D., Ph.D., Jean-Francois Hamel, M.D.,
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Table 2. Clinical Results, Primary and Secondary Outcomes, and Serious Adverse Events.

Low-Target Group High-Target Group
Variable (N=388) (N=388) P Value
Cumulative fluid intake from day 1 to day 5 — liters 10.0 (5.8-14.0) 10.5 (5.5-14.0) 0.89
Cumulative urine output from day 1 to day 5 — liters 6.7 (2.9-10.7) 6.9 (2.4-10.7) 0.87
Cumulative fluid balance from day 1 to day 5 — liters 2.8 (0.0-6.2) 2.4 (0.0-6.0) 0.74
Median dose of norepinephrine (IQR) — ug/kg/min
Day 1 0.45 (0.17-1.21) 0.58 (0.26-1.80) <0.001
Day 2 0.16 (0.03-0.48) 0.38 (0.14-0.90) <0.001
Day 3 0.02 (0.00-0.16) 0.14 (0.01-0.50) <0.001
Day 4 0.00 (0.00-0.05) 0.03 (0.00-0.22) <0.001
Day 5 0.00 (0.00-0.03) 0.01 (0.00-0.15) <0.001
Duration of catecholamine infusion — days 3.7+3.2 4.7+3.7 <0.001
Primary outcome: death at day 28 — no. (%)~ 132 (34.0) 142 (36.6) 0.57
Secondary outcomes — no. /total no. (%)
Death at day 907 164 (42.3) 170 (43.8) 0.74
Survival at day 28 without organ supporty: 241 (62.1) 235 (60.6) 0.66
Doubling of plasma creatinine 161 (41.5) 150 (38.7) 0.42
No chronic hypertension 71/215 (33.0) 85/221 (38.5) 0.32
Chronic hypertension 90/173 (52.0) 65/167 (38.9) 0.02
Renal-replacement therapy from day 1 to day 7 139 (35.8) 130 (33.5) 0.50
No chronic hypertension 66/215 (30.7) 77/221 (34.8) 0.36
Chronic hypertension 73/173 (42.2) 53/167 (31.7) 0.046
Serious adverse events — no. (%)
Any 69 (17.8) 74 (19.1) 0.64
Acute myocardial infarction§ 2 (0.5) 7 (1.8) 0.18
Atrial fibrillation 11 (2.8) 26 (6.7) 0.02
Ventricular fibrillation or tachycardia 15 (3.9) 22 (5.7) 0.24
Digital ischemia 9(2.3) 10 (2.6) 0.82
Mesenteric ischemia 9(2.3) 9(2.3) 1.00
Bleeding 42 (10.8) 31 (8.0) 0.22




PVC

SIRS criteria and systolic
blood pressure =90 mm Hg
or lactate =4 mmol/liter

|

Assessment
and
consent

Early goal-
directed therapy
(n=130}

Standard therapy in
emergency department
(n=133)

Randomization
(n=263)

Vital signs, laboratory
data, cardiac monitoring,
pulse oximetry, urinary
catheterization, arterial and
central venous catheterization

I CVP =8-12 mm Hg

=] cvp =8-12 mm Hg |

| MAP =65 mm Hg |

~ Standard Continuous
I MAP =65 mm Hg care Scv0, mo?itor\'ng
anc -
Urine output early goal-directed
=0.5 ml/kg/hr therapy for =6 hr
Hospital |
admission

)

Vital signs and laboratory
data obtained every
12 hrfor 72 hr

|

Follow-up

Did not
complete 6 hr
(n=13)

Did not
complete 6 hr
(n=14)

Urine output
> =0.5 ml/kg/hr
->| Scv0; =70% I—l
Sa0, =93% |
Hematocrit =30% |

Cardiac index

V02




PVC

VARIABLE AND BASE LINE
TREATMENT GROUP (0 hr) HOURS AFTER START OF THERAPY
6 0-o61 7-72%
Heart rate {beats/min)
Standard therapy 114*27 105*25 108+23 99+ 18
EGDT 117*31 103*19 105*19 96*18
P value 0.45 0.12 0.25 0.04
Central venous pressure
(mm Hg)
Standard therapy 6.1*7.7 11.8F¥6.8 10.5x6.8 1l.6*6.l
EGDT 5.319.3 13844 11751 119%56
I value 0.57 0.007 0.22 0.68
Mean arterial pressure
(mm Hg)
Standard therapy 76r24 81*18 81*16 80*15
EGDT 74*127 95*19 88*16 87+15
P value 0.60 =<0.001 < 0.001 =<0.001
Central venous oxygen
saturation | %)
Standard therapy 4927133 66.0*X155 654F142 65.3*F114
EGDT 48.6*11.2 77.3x10.0 71.6x10.2 704%*10.7
P value 0.49 =<0.001 < 0.001 =< 0.001




Association between systemic hemodynamics
and septic acute kidney injury in critically ill
patients: a retrospective observational study

Matthieu Legrand'*", Claire Dupuis', Christelle Simon', Etienne Gayat ', Joaquim Mateo', Critical Care 2013, 17:R278
Anne-Claire Lukaszewicz'** and Didier Payen'**
|

Patients with severe sepsis
enrolled n=137

o |
| ]
Ocos n AKI on admission n=105 No AKI on admission n=32
P~
S | | | 1
© | sistent AKI n=64 Transient AKI n=41 No AKI n=27 New AKI n=5
=

0.5
I

Risk of new or persistent AKI
0.4

03
I

1y 7y L L

1 T T 1 1 T T
4 6 8 10 12

veancvp mmg L D€ association of elevated CVP with AKI suggests a
role of venous congestion in the development of AKI.
The paradigm that targeting high CVP may reduce
the occurrence of AKI should be revised.

0.2




Fluid resuscitation in septic shock: A positive fluid balance and
elevated central venous pressure are associated with increased

mortality* Crit Care Med 2011 Vol. 39, No. 2

John H. Boyd, MD, FRCP(C); Jason Forbes, MD; Taka-aki Nakada, MD, PhD; Keith R. Walley, MD, FRCP(C);
James A. Russell, MD, FRCP(C)

A Adjusted Survival Curves
CVP Groups 12 hours
1.0 - CVP <8 N=6b
CVP 8-12 N= 204
m— C\/P >12 N= 449
0.9 4
= 0.8 -
=
= 0.7
0.6
0.5 . . . T .
0 5 10 15 20 25

Days



Maurizio Cecconi .
Denicl De Backer Consensus on circulatory shock

gl_a;-']sin:;'rBAn:onelli and hemodynamic monitoring. Task force
ichard Beale . .

Jan Bakker of the European Society of Intensive Care
Christoph Hofer .=

Roman Jaeschke MEd ICine
Alexandre Mebazaa
Michael R. Pinsky
Jean Louis Teboul
Jean Louis Vincent
Andrew Rhodes ICM 2014

We recommend that commonly used preload measures (such as CVP or PAOP
or end diastolic area or global end diastolic volume) alone should not be used
to guide fluid resuscitation

Level 1; QoE moderate (B)



EGDT-ScvO2

Rivers, New Engl J Med, 2001

VARIABLE AND BASE LINE
TREATMENT GROUP (0 hr) HOURS AFTER START OF THERAPY
6 0-o6f 7-72%
Heart rate (beats/min)
Standard therapy 114+27 105*25 10823 99+ 18
EGDT 117 +31 103*19 10519 96*18
P value 0.45 0.12 0.25 0.04
Central venous pressure
(mm Hg)
Standard therapy 6.1+7.7 11.86.8 105X6.8 1l.6%6.l
EGDT 5.339.3 138544 1172511 11.9%5.6
P value 0.57 0.007 0.22 0.68
Mean arterial pressure
(mm Hg)
Standard therapy 7624 81*18 81*16 80x15
EGDT 74%27 95*19 88x16 8715
P value 0.60 < 0.001 <0.001 < 0.001
Central venous oxygen
saturation (%)
Standard therapy 49.2*713.3 66.0£15.5 654F14.2 65.3F114
EGDT 48.6*11.2 77.3*10.0 71.6x10.2 70.4*10.7
P value 0.49 <0.001 <0.001 <0.001




Prevalence of low central venous oxygen
saturation in the first hours of intensive care unit
admission and associated mortality in septic
shock patients: a prospective multicentre study

Thierry Boulain'", Denis Garot?, Philippe Vignon®*, Jean-Baptiste Lascarrou”, Arnaud Desachy®, Vlad Botoc’,

Arnaud Follin®, Jean-Pierre Frat®, Frédéric Bellec'?, Jean-Pierre Quenot'"'?, Armelle Mathonnet',
Pierre-Francois Dequin’ and for the Clinical Research in Intensive Care and Sepsis (CRICS) Group'” Critical Care 201 4, 18:609

363 patients en sepsis severe ou choc septique avant h6 en réanimation

The mean initial S, O, value was 74.1 + 11.0% and was
not different between survivors and non survivors at day 28
(74.6 £ 10.0% versus 73.0 + 12.9%, respectively; P = 0.21).



EGDT-pression arterielle
Rivers, New Engl J Med, 2001

VARIABLE AND BASE LINE
TREATMENT GROUP (0 hr) HOURS AFTER START OF THERAPY
6 0-61 7-72%
Heart rate (beats/min)
Standard therapy 114+27 105*25 108=23 99*18
EGDT 117*31 103+19 10519 96+ 18
P value 0.45 0.12 0.25 0.04
Central venous pressure
(mm Hg)
Standard therapy 6.1x77 11.8*x68 105Fx68 1loto.l
EGDT 5.3*¥9.3 13844 11.725.1 11.9%5.6
P value 057 0007 022 (.68
Mean arterial pressure
(mm Hg)
Standard therapy 76+24 81*18 81*1e 80£15
EGDT 74*27 95*19 88*16 8715

I’ value 0.60 <<0.001 <0.001 <<0.001




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

NEJM march 18, 2014

Pierre Asfar, M.D., Ph.D., Ferhat Meziani, M.D., Ph.D., Jean-Francois Hamel, M.D.,

798 Underwent randomization

|

|

396 Were assigned to low-target group

402 Were assigned to high-target group

65-70 mmHg

80-85 mmHg

Jusqu’ a J5 ou sevrage vasopresseurs




High-target group

Low-target group
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High versus Low Blood-Pressure Target

. . . . NEJM march 18, 2014
in Patients with Septic Shock

Pierre Asfar, M.D., Ph.D., Ferhat Meziani, M.D., Ph.D., Jean-Francois Hamel, M.D.,
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ORIGINAL ARTICLE

A Randomized Trial of Protocol-Based Care
for Early Septic Shock

The ProCESS Investigators*

NEJM march 18, 2014

e 31 SAU aux USA

e Sepsis+ hypotension < 90 mmHg apres
remplissage ou nécessitant vasopresseurs ou
avec lactate > 4 mmol/I

* |Inclusion dans les 2 h suivant le début du
sepsis



ORIGINAL ARTICLE

A Randomized Trial of Protocol-Based Care

for Early Septic Shock

The ProCESS Investigators*

1351 Underwent randomization

NEJM march 18, 2014

|

Y

|

445 Were assigned to protocol-based
EGDT
439 Were eligible for analysis
6 Requested removal of all data

448 Were assigned to protocol-based
standard therapy
446 Were eligible for analysis
2 Requested removal of all data

458 Were assigned to usual care
456 Were eligible for analysis
2 Requested removal of all data

Y

Y

Y

439 Were included in primary
outcome analysis

446 Were included in primary
outcome analysis

456 Were included in primary
outcome analysis




Figure S1. - Protocol for early goal-directed therapy (EGDT)

Supplemental oxygen + endotracheal
intubation and mechanical ventilation

Insert central line
with oximetric port

Sedation, analgesia, +/or
paralysis (if intubated)

!

500 cc fluid bolus

A

E

if CVP <8 mmHg

<65 mm H.
9 Vasoactive agents

>90 mm Hg
>65 mm Hg and l
<90 mmHg

<TOM| 1f HCT <30%, <70% )
ScvO, transfuse PRBCS Inotropic agents
l >70%
>70%
v
NG Goals achieved?

Yes l

Reassess q15-30 min

CVP - central venous pressure, MAP — mean arterial
pressure, ScvO2 — central venous oxygen saturation,
HCT - hematocrit, PRBCs ~ packed red blood cells

Figure S2. - Protocol for Standard Therapy.

Supplemental oxygen + endotracheal
intubation and mechanical ventilation

1
¥

»2 large bore (18 g or larger) IV's
{Central line if unable to achieve)'

——

Sedation, analgesia, +/or

"| paralysis (if intubated)

!

500-1000 mi fluid bolus*
—=1 (min. initial total fluid® = 2 L*,
unless fluid replete/overioad?)

SBP*

SBEP > 100 mmHg*

Shock Index
)
£8P = 100 mmHg4,
orsl > 0.8,
oron Vvasopressors

ypoperfusion®57 2>+

Vasopressors®

Isotonic IVF @
250-500 mihour?

Yes
*Time-sensitive Time Corrective
Mo target allowed * action
- . Figicd bokus 20 rmules IV oar
#Reassess q30 min (500-1000 i) contal line
#Monitor for fluid overload®
#Consider recheck lactate, HCT Initial fuid bols 1 haour ¥ or
{2L) ceniral line

SAP = 100 mmHg

1 haur

VESOIESE0Ors




Table 1. Characteristics of the Patients at Baseline.*

Protocol-Based

Protocol-Based

EGDT Standard Therapy Usual Care

Characteristic (N=439) (N =446) (N=456)
Age —yr 60+16.4 61+16.1 62+16.0
Male sex — no. (%) 232 (52.8) 252 (56.5) 264 (57.9)
Residence before admission — no. (%)

Nursing home 64 (14.6) 72 (16.1) 73 (16.0)

Other 373 (85.0) 373 (83.6) 382 (83.3)
Charlson comorbidity scoref 2.6+2.6 2.5+2.6 2.9+2.6
Source of sepsis — no. (%)

Pneumonia 140 (31.9) 152 (34.1) 151 (33.1)

Urinary tract infection 100 (22.3) 90 (20.2) 94 (20.6)

Intraabdominal infection 69 (15.7) 57 (12.8) 51 (11.2)

Infection of unknown source 57 (13.0) 47 (10.5) 66 (14.5)

Skin or soft-tissue infection 25 (5.7) 33 (7.4) 38 (8.3)

Catheter-related infection 11 (2.5) 16 (3.6) 11 (2.4)

Central nervous system infection 3 (0.7) 3(0.7) 4 (0.9)

Endocarditis 1(0.2) 3(0.7) 3 (0.7)

Other 28 (6.4) 31 (7.0) 26 (5.7)
Determined after review not to have infection 5(1.1) 14 (3.1) 12 (2.6)
Positive blood culture — no. (%) 139 (31.7) 126 (28.3) 131 (28.7)
APACHE 11 scoref 20.8+8.1 20.6x7.4 20.7+7.5
Entry criterion — no. (%)

Refractory hypotension 244 (55.6) 240 (53.3) 243 (53.3)

Hyperlactatemial 259 (59.0) 264 (59.2) 277 (60.7)
Physiological variables

Systolic blood pressure — mm Hg 100.2+28.1 102.1+28.7 99.9+29.5

Serum lactate — mmol/liter*= 4.8+3.1 5+3.6 49431
Time to randomization — min

From arrival in the emergency department{+ 197£116 185112 18197

From meeting entry criteria 72+77 66£38 69+45

Remplissage 2 |
avant
randomisation



A Cumulative In-Hospital Mortality to 60 Days
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Goal-Directed Resuscitation for Patients

with Early Septic Shock

The ARISE Investigators and the ANZICS Clinical Trials Group*
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Trial of Early, Goal-Directed Resuscitation
for Septic Shock

Paul R. Mouncey, M.Sc., Tiffany M. Osborn, M.D., G. Sarah Power, M.Sc.,
David A. Harrison, Ph.D., M. Zia Sadique, Ph.D., Richard D. Grieve, Ph.D.,
Rahi Jahan, B.A., Sheila E. Harvey, Ph.D., Derek Bell, M.D., Julian F. Bion, M.D.,
Timothy J. Coats, M.D., Mervyn Singer, M.D., J. Duncan Young, D.M.,
and Kathryn M. Rowan, Ph.D., for the ProMISe Trial Investigators*

1.00
- Usual care
£ 0.75 .
E EGDT
5
0.50-
=
n
B
£ 025
Adjusted hazard ratio, 0.94 (0.79-1.11); P=0.46
P=0.63 by log-rank test
0.00 T T T T T 1
0 15 30 45 &0 75 a0
Days since Randomization
MNo. at Risk
EGDT 625 493 470 461 449 445 440

Usual care 626 487 469 464 443 445 439



Limites

Patients moins séveres

SCVO0?2 éleveée

Ne dit pas si EGDT utile chez patients avec SCVO2
<70 %

Mais:
— Pratiques ont évolué

— L'étude Rivers a permis de prendre conscience de
I'importance d’aller vite



Capillary refill time exploration during septic

ShOCk Intensive Care Med (2014) 40:958-964

Capillary refill
time was measured by applying a firm pressure to the
distal phalanx of the index finger (or to the center of the
knee) for 15 s. The pressure applied was just enough to
remove the blood at the tip of the physician’s nail illus-
trated by appearance of a thin white distal crescent
(blanching) under the nail.



Capillary refill time exploration during septic
shock
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Capillary refill time exploration during septic

Intensive Care Med (2014) 40:958-964
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Conclusion

* Challenges aux urgences:
— Reconnaitre le sepsis
— Faire (encore) plus vite les ATB
— Remplissage adapté et suivi (moyenne = 2.5| /6h)
— Dépister les patients chez qui il faut démarrer vite la NAD, sur VVP

e Objectifs:
— PAM 65 sauf si HTA
— Diurese
— Cinétique lactate / 2h
— PVCnon
— SCVO2 si bas débit suspecté, priviliégier ETT

* ATB:
— 3rdgeneration cephalo, depending on the infection source
— Combination therapy for the first 48-72 hrs



Table 1. Characteristics of the Patients at Baseline.®

Characteristic
Age —yr
Male sex — no. (%)
Refractory hypotension — no. (%6)
Systolic bloed pressure — mm Hg
Mean arterial pressure — mm Hg
Hyperlactatemia — no. (36)
Blood lactate level — mmolfliter
Intravenous fluids administered}
Before hospitalization until randomization — no.ftotal no. (3¢)
Median total before hospitalization until randomization (IQR) — ml
supplemental cecygen — no ftotal ne. (36)%
Median time from presentation in emergency departrment to randomization (IQR)— hr

Patient would have been admitted directly from emergency department to ICU if not
enrolled in study

Yes
Patients — no. (36)
APACHE Il score]
Mo
Patients — no. (%6)
APACHE Il score]
APACHE I scoref
MEDS score
SOFA score|
Severe condition in medical history — no. jtotal no. (96)%*
Site of infection — ne. ()
Lungs
Abdomen
Blood
Central nervous system
Soft tissue
Urinary tract
Other
Mo sepsisTT
Unknown

Chanoe from initial antimiceahial drones by 772 hr — i featal me 12203

EGDT
(N=625)

66.4+14.6
356 (57.0)
338 (54.1)
77.7+11.0
58.8+15.8
409 (65.4)
7.043.5

612625 (37.9)
1950 [1000-2500)
397/539 (73.7)
2.5 (1.8-3.5)

419 (67.0)
20+6.9

206 (33.0)
15.046.1
18.747.1
8.0+3.4
42424
1817622 (29.1)

228 (36.5)
40 (6.4)
97 (15.5)
12 (1.9)

39 (6.2)
108 (17.3)
71 (3.4)

4 (0.6)
76 (12.2)
ARAIRTS (RR A)

Usual Care
(N=626)

£4.3215.5
367 (58.6)
348 (55.6)

78.4210.2

59.0:10.7
399 (63.7)
6.843.2

606/625 (37.0)
2000 (1000-2500)
407542 (75.1)
2.5 (1.8-3.5)

427 (68.2)
19.0+7.1

199 (31.8)
15.846.5
18.0+7.1

7.943.3

43424

161/626 (25.7)

207 (33.1)
51 (8.1)
26 (13.7)
9 (1.4)

39 (6.2)
117 (18.7)
37 (5.9)

3 (0.5)

77 (12.3)
FAIIRTT IS5 A%




Early Lactate-Guided Therapy in Intensive Care
Unit Patients

A Multicenter, Open-Label, Randomized Controlled Trial

Am ] Respir Crit Care Med Vol 182. pp 752-761, 2010

A g =
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TABLE 3. FLUIDS AND VASOACTIVE MEDICATION USE DURING
THE INITIAL TREATMENT PHASE AND UP TO 72 HOURS

Treatment Control Group Lactate Group P Value
Fluids, ml*
| 0-8 h 2,194 + 1,669 2,697 + 1,965 __ 0.011
9-72 ht 10,043 + 6,141 8,515 = 4,987 0.055
Red blood cell transfusion, ml
0-8 h' 196 + 495 322 = 1037 0.15
9-72 ht 345 + 667 423 = 1300 0.59
Any inotropic agent, %?
0-8 hf 32.9 40.1 0.17
9-72 hl 44.2 35.2 0.12
Any vasodilator, %%
0-8 h' 20.2 42.5 <0.001
9-/2 hl 271 43.2 0.005
Any vasopressor, %**
0-8 h' 63.6 69.5 0.25

9-72 hl 63.7 /1.4 0.16



Early Lactate-Guided Therapy in Intensive Care

Unit Patients
A Multicenter, Open-Label, Randomized Controlled Trial

Am ] Respir Crit Care Med Vol 182. pp 752-761, 2010

TABLE 2. BLOOD LACTATE LEVELS

Lactate Level (mEg/L)

P Value
Hours after Start of Therapy Control Group Lactate Group
Baseline (O h) 4.7 (3.9-5.5) 4.6 (3.9-5.4) 0.75
8 2.7 (2.3-3.2) 2.6 (2.2-3.1) 0.59
0-8 3.3 (2.8-3.9) 3.2 (2.7-3.8) 0.80
9-72 1.7 (1.4-2.0) 1.6 (1.3-1.9) 0.17

We recommend serial measurements of blood lactate to guide, monitor, and
assess
ICM 2014



* When starting?



Duration of hypotension before initiation of effective antimicrobial

therapy is the critical determinant of survival in human septic shock™
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Crit Care Med 2006; 34:1589-1596



Antibiotics = emergency !!!

* 2750 patients en choc septique, rétrospectif en réanimation S
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Each delayed hour = 7.6% increase in mortality




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 et
Tjasa Hranjec, Laura H Rosenberger, Brian Swenson, Rosemarie Metzger, Tanya R Flohr, Amani D Politano, Lin M Riccio, Kimberley A Popovsky,
Robert G Sawyer
Aggressive Conservative pvalue
Aggressive Conservative  pvalue (n=247) (n=237)
(n=247) (n=237) Time from blood culture to start of treatment (h)
Pneumonia 23/75 (31%) 15/93 (16%) 0-077 Number 189 206
Bloodstream 19/49 (39%) 15/46 (33%) 067 Mean (SE) 209 (24-4) 34-8 (344) <0-0001
Intra-abdominal 13/31 (42%) 6/22 (27%) 0-24 Median (IQR) 12 (3-30) 22 (7-58) <0-0001
Urinary tract 14/33 (42%) 5/36 (14%) 0-045 Time from feverto start of treatment (h)
Surgical site 12/19 (63%) 4121 (19%) 0-062 Number 103 139
Vascular catheter 6/14 (43%) 4/8 (50%) 0-84 Mean (SD) 11-1(14-9) 352 (37-4) <0-0001
Other 12/26 (46%) 1/11 (9%) 0-0309 Median (IQR) 6 (3-14) 24 (9-44) <0-0001
All 99/247 50/237 <0.0001 Duration of antimicrobial treatment (days)
(40%) (21%) Mean (SD) 177 (281) 12:5(10.7) <0.008
Median (IQR) 11(7-8) 10 (7-14) 0-015
Appropriate antimicrobials (number [%])
Initial* 144 (62%) 158 (74%) 0-0095
Switched 64 (28%) 48 (23.5%) 017
Overall 208 (90%) 206 (96%) 0-010




* aussi rapidement que possible (6 h)
» a rechercher chez tous les patients
» imagerie rapide

» retrait cathéter intravasculaire, PAC...

|,
7~ -
- ~
? ’ A}
'

*

: : . 4
universite Dellinger et al., Intensive Care Med 2013



*  Which drug?



Initiation of Inappropriate Antimicrobial
Therapy Results in a Fivefold Reduction

of Survival in Human Septic Shock
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CHEST 2009; 136:1237-1248,



3rd generation cephalo 3rd generation cephalo -
+ macrolide or FQ or FQ + aminosides 3rd generation cephalo
' + dexamethasone

3rd generation cephalo
+ metronidazole

Pipera/tazo
or amox/clavu

+ genta




Risk factors for ESBL
colonization/infection

* Elderly people, extended care facility center

* Diabetes mellitus, liver disease, transplantation, gastric ulcer
* Previous ICU stay

* Prolonged hospital stay

* Invasive procedures; gastric tube, bladder catheter, central
venous catheter, intubation, surgery

* Previous antimicrobial treatment (peni/inh, 3rd generation
cephalo, FQ, TMP/SMX, aminoglycosides, metronidazole,
vancomycin, carbapenems)

Qureshi, Int J Antimicrob Agents 2011; Rodriguez-Bano, JAC 2008; Azim, J Med Microbiol 2010; Ema, Urology 2006;
Rodriguez-Bano, CID 2006; Walter-Toews, AAC 2011; Martinez-Martinez, CMI 2008; Mosqueda-Gomez, Int J Infect Dis
2008; Tumbarello, AAC 2006; Rodriguez-Bano, CMI 2008; Lin, J Hosp Infect 2003; Pena, J Hosp Infect 1997; Ben-Ami, CID
2009; Lautenbach, CID 2001; Ortega, JAC 2009; Apisarnthanarak, Infect Control Hosp Epidemiol 2008; Wener, AAC 2010;
Martinez, JAC 2006; Paterson, Ann Intern Med 2004; Du, Intensive Care Med 2002; Laupland, J Infect 2008;...........



Foreign Travel Is a Major Risk Factor for Colonization with .
Escherichia coli Producing CTX-M-Type Extended-Spectrum | CRENOTE e

B-Lactamases: a Prospective Study with Swedish Volunteers’ 5
Thomas Téingdén,l* Otto Cars,’ Asa Melhus,*t and Elisabeth Lowdin'+

Sections of Infectious Diseases" and Clinical Bacteriology,” Department of Medical Sciences, Uppsala University, Uppsala, Sweden

TABLE 3. Travel destinations of travelers who were negative for
ESBL-producing strains before the trip and rate of fecal
colonization with ESBL-producing E. coli strains
upon return®

No. (%) of travelers
Continent or region No. of travelers positive for ESBL-
producing isolates

Africa 25 1 (4)
Asia (India excluded) 31 10 (32)
Central America 6 0(0)
India 8 7(88)
Middle East 14 4(29)
North America 2 0 (0)
South America 1 0(0)
Southern Europe 16 2(13)

ANTIMICROBIAL AGENTS AND CHEMOTHERAPY, Sept. 2010
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e Mono or combo?



Potential advantages of combination
therapy

Increase the probability of covering the
pathogen responsible for infection

More rapid bacterial killing (additive or
synergistic antimicrobial effect)

Potential beneficial immunomodulatory effect
of the secondary agent

Prevention of emergence of resistant
superinfection



Effect of Antimicrobial Therapy on Survival of
Neutropenic Rats Challenged Intraperitoneally
with 1.7x108 cfu of P. aeruginosa

Johnson and Thompson, Am J Med 1986
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Appropriateness of Antibiotic Therapy in
Patients Receiving or not an AG as Empirical
Therapy

Martinez JA, et al. AAC 2010:54:3590-6

Microorganism Combination Beta-lactam OR (95% CI)
No./total no. (%) | No./total no. (%)

Non-ESBL E. coli 242/248 (98) 2,454/2,489 (99) 0.6 (0.2-1.7) 0.3

ESBL E. coli 21/28 (75) 62/122 (51) 2.9 (1.1-8.2) 0.02
Non-ESBL 62/63 (98) 393/420 (94) 4 (0.7-177) 0.2
Klebsiella

ESBL K. 18/20 (90) 38/63 (60) 2 (1.2-4.2) 0.01
pneumoniae

P. mirabilis 10/10 (100) 116/118 (98) 1
Salmonella spp. 15/15 (100) 108/109 (99) 1

AmpC organisms
P. aeruginosa
Other NF-GNB

78/82 (95)
133/143 (93)
24/51 (47)

258/326 (79)
201/319 (63)
53/105 (51)

5.1 (1.8-20)  0.001
7.8 (3.8-16) <.0001
0.9 (0.4-1.8) 0.7



Early combination antibiotic therapy yields improved survival compared
with monotherapy in septic shock: A propensity-matched analysis™
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Log-rank p-value: 0.0002
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Crit Care Med 2010; 38:1773-1785



Outcomes of Appropriate Empiric Combination versus Monotherapy s

for Pseudomonas aeruginosa Bacteremia | CHEMCTHERAPY
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Effect of Adequate Single-Drug vs Combination
Antimicrobial Therapy on Mortality in
Pseudomonas aeruginosa Bloodstream
Infections: A Post Hoc Analysis of a Prospective
Cohort

= Clinical
Infectious
Diseases

Pefna C, et al. Clin Infect Dis 2013:57:208-16
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Empirical Treatment With Moxifloxacin and Meropenem vs
Meropenem in Patients With Severe Sepsis: A Randomized Trial

Brunkhorst FM, et al. JAMA. 2012:307:2390-9

A | Overall survival in intent-to-treat analysis

60- Moxifloxacin and meropenem

Log-rank P=.42

O I I I I I I 1
0 14 28 42 26 70 84 98

Studv Dav
273 222 211 193 188 184 179
276 224 210 193 186 180 177




Combination antibiotic therapy improves survival in patients with
community-acquired pneumonia and shock

Alejandro Rodriguez, MD, PhD; Angel Mendia, MD; Josep-Maria Sirvent, MD, PhD;
Fernando Barcenilla, MD; Maria Victoria de la Torre-Prados, MD, PhD: Jordi Solé-Violan, MD, PhD:;
Jordi Rello, MD, PhD; for the CAPUCI Study Group
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Mono or combo?

 Combination therapy for empirical treatment

— Increase the probability of covering the
responsible pathogen

— Aminoglycoside
— Macrolide for pneumonia with shock
— If risk of delay : mono

* Monotherapy after 48-72 hrs



Conclusion

* Challenges aux urgences:
— Reconnaitre le sepsis
— Faire (encore) plus vite les ATB
— Remplissage adapté et suivi (moyenne = 2.5| /6h)
— Dépister les patients chez qui il faut démarrer vite la NAD, sur VVP

e Objectifs:
— PAM 65 sauf si HTA
— Diurese
— Cinétique lactate / 2h
— PVCnon
— SCVO2 si bas débit suspecté, priviliégier ETT

* ATB:
— 3rdgeneration cephalo, depending on the infection source
— Combination therapy for the first 48-72 hrs



